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Revegetation and restoration of subalpine and alpine communities is an emerging field. 
The Alta Ski Area is a world-renowned ski resort, known for its steep slopes and deep 
powder. It is a diverse ecosystem of Engelmann spruce-Subalpine fir forests, tall forb 
and short forb meadows, wetland, riparian and alpine communities. The area contains 
over 170 species of plants in 33 families. Regular disturbances to the area come from 
avalanches, skiers and machinery used to manage and operate a ski area, such as 
snowmobiles and snow groomers. The major historical disturbances came from the 
cutting of forest stands for mines and mining related buildings. The landscape has 
dramatically changed since the end of mining, with the forest and forb meadows 
returning. The purpose of this plan is to guide vegetation management on National 
Forest land. The plan assesses the current condition of the plant communities, 
recommends maintenance and restoration goals and methods, and a monitoring program 
to evaluate the restoration practices. Permanent circular plots were established in plant 
communities distributed over a range of elevation and soil moisture to assess the current 
condition by recording percent cover o f the species present in the plots. The Wetland, 
Tall Forb and Short Forb communities are recovering better than the Alpine Forb and 
Willow/ Tall Forb communities. Sage, gray aster, yarrow, small wing sedge, fireweed, 
and sticky geranium are native species that are recovering well. Cowparsnip, mountain 
bluebell, false hellebore, and Wyeth's buckwheat are native species that are not 
recovering well. Based on the objectives of the Alta Ski Lift Co., restoration 
recommendations include continuing to use a customized seed mix of native plant species 
for revegetation, control erosion, increase the number of forb species growing in 
disturbed areas and control and eliminate any non-native invasive species.
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I. INTRODUCTION 
Purpose of plan
This document is intended to guide vegetation management on the United States 
National Forest land used by the Alta Ski Lifts Company (ASL) in Alta, Utah. The plan 
includes an assessment o f current conditions of both disturbed and relatively undisturbed 
areas to create a baseline, recommends maintenance and restoration goals, and methods 
to reach these goals. Also included is a monitoring program to evaluate the success of 
revegetation efforts and techniques.
The Alta Ski Lifts Co. is interested in maintaining local native plant community 
types that can coexist with skiers, while acknowledging that there are some necessary 
activities associated with the operation of a ski area that will alter these plant 
communities. Snow grooming, thinning of trees for glade skiing, trail alterations, and lift 
maintenance have impacts on the vegetation. Land disturbance and habitat degradation 
cannot be entirely eliminated, due to the nature of the land use practices associated with a 
ski area. The primary interest is to: 1) repair damage firom skiing and related actions by 
restoring the natural vegetation, 2) reduce the probability for these impacts to re-occur 3) 
minimize the area of impacts 4) sustain the existing native vegetation. The plan will help 
the ski area achieve their goals of erosion control and resource conservation, recommend 
procedures to identify the impacts on the native vegetation firom skiers and machinery, 
and propose methods to ameliorate and reduce these impacts. The protocol for 
revegetation methods and monitoring includes construction techniques that facilitate 
restoration.
Plao objectives
In order to achieve the purposes of the plan, the following steps were taken:
1. Identify the major plant communities in the area managed by ASL.
2. Create a baseline inventory of the plant species found on the mountain in the 
relatively undisturbed and recovered areas and in recently disturbed areas that 
have been treated with revegetation.
3. Compare species composition and cover in these undisturbed and treated areas, 
noting differences in species richness and composition, and which species seem 
best able to reestablish themselves on disturbed areas.
4. Recommend restoration goals, methods, and an adaptive management plan to 
reduce operational impacts and to conserve and restore the native plant 
communities.
5. Provide a monitoring plan for assessing impacts of operations on plant 
communities, and evaluate the success of revegetation efforts to date.
Organization of plan
The plan is comprised of six sections that discuss these five stated objectives. The 
introduction includes the purpose and objectives, as well as a history and description of 
the Alta area and brief discussion of alpine restoration. The second portion of the plan, 
discusses the condition of the plant communities present in the area, the assessment 
methods and results. The third section discusses restoration methods used to date at Alta. 
The fourth section defines restoration recommendations and goals, including ways to 
reduce impacts to the resources, to protect sensitive areas, and deter any infestations from 
weed species. The fifth section sets up a monitoring plan that will enable ASL to
evaluate revegetation projects. Suggestions for community involvement are in this 
section as well. The sixth part summarizes the major findings and recommendations of 
the stated objectives.
Natural settings and land use at Alta Ski Area
The town of Alta and the Alta Ski Area lies east of Salt Lake City in Salt Lake 
County, Utah. Alta is at the end of State Route 210 in Little Cottonwood Canyon in the 
Wasatch Range, on the west flank of the Wasatch Front. The ski area encompasses 
slopes on Mount Baldy, Sugarloaf and Catherine’s Pass, with an elevation range of 8,530 
to 11,051 feet. The eastern edge of the ski area abuts the ridgeline dividing Little and Big 
Cottonwood Canyons. The line between Salt Lake and Utah counties lies along the 
southern boundary. The western side of the area is delineated by the edge with the 
Snowbird Ski and Summer Resort. The landscape can be generalized as having steep 
rocky slopes, open meadows, coniferous forest stands, granite rock outcrops, and talus 
slopes. The watershed of Little Cottonwood Creek drains to the west ending in the Great 
Salt Lake via the Jordan River (Final EIS 1997). Figure 1, a trail map for skiers shows a 
winter view of the area, while Figure 2, a topographic map shows the steepness of the 
terrain.
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Figure 1: Map of the ski trails at the Alta Ski Area (from Alta Ski Lifts Co). N'Ĵ
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Figure 2: Map of the topography of the Alta Ski Area, Utah from the 
Dromedary Peak and Brighton Quadrants.
Climate
The climate of Alta is influenced by its high elevation and latitude, with warm 
summers and cold, long winters typical of the mountainous areas o f the Wasatch Front.
In the winter, due to its location east of the Great Salt Lake, Alta receives tremendous 
amounts of snow. Snowfall, precipitation and temperature have been recorded since 
1948 thru 2000. The mean annual snowfall is 516". Summertime precipitation falls 
mainly during thunderstorms. The mean annual precipitation for Alta is 56”. The annual 
mean temperature is 38® F. In the spring, (March, April, and May) the mean temperature 
is 33.3® F and in the summer, (June, July and August) the mean temperature is 56.9® F 
(www.wrcc.dri.edu, 4/5/01). The growing season can be short in Alta with snow 
remaining on the slopes often well into June and even July, and winter can return as early 
as September or October. The mean snowfall for September is 4.6”, October receives a 
mean snowfall of 28.9”, and November receives a mean snowfall of 63.8”. The mean 
monthly temperature for the fall (September, October, and November) is 39.4® F 
(www.wrcc.dri.edu, 4/5/01).
Geology
The Wasatch Mountains are situated within the Intermountain region of the 
central Rocky Mountains province. The Precambrian to Quaternary rocks are 
sedimentary, igneous and metamorphic. Several rivers and creeks have dissected the 
range to form canyons within the steep western escarpment. The mountains have been 
uplifted by the Wasatch fault (Cronquist et al 1986).
Little Cottonwood Canyon was given its U-shape by glaciers. Alta Ski Area is 
situated at the head o f the canyon. The ski area can be separated roughly into three 
sections, Collins Gulch, Albion Basin, and the foot of the mountain (Final EIS 1997).
To the west, Collins Gulch is also divided into three sections. The upper portion 
is north facing with glacial cirques, steep ridges and talus slopes. The soils of these 
cirques and side slopes are colluvial and residual deposits from Tintic quartzite, shale of 
the Ophir formation, and Mineral Fork tillite. These are considered highly erosive soils. 
The middle portion is a simple glacial trough with shallow drainages that dissect the 
sideslopes with erosive soils. The slopes and trough bottom are diluvial and alluvial 
deposits from Wisconsin glacial till. The bottom of the trough has areas of thick humus 
and enriched topsoil with hydric conditions. On steep sideslopes there are soils with high 
amounts of clay. When soils with hydric conditions are situated above Orphic shale, the 
slope can be unstable. The lower reach of Collins Gulch becomes narrower with several 
steep ridges. The soils are residual and colluvial materials derived from Deseret-Madison 
limestone and tintic quartzite (Final EIS 1997).
Albion Basin is a more complex glacial trough, with separate cirque basins, 
bottomlands, morainal and trough bench complexes. Some of the areas have topsoil 
enriched with thick humus, and other areas have soils with more hydric conditions. Some 
of the soil types in the region, in particular lower Greeley, lower Patsy Marley, and lower 
Supreme, are highly erosive. In the upper portion, with elevations of 9,600’ to 10,000’, 
the eastern and western basin sides have different soil compositions. The eastern side is 
mainly sedimentary rock, and the western is sedimentary strata intruded with quartzite. 
The floor of the upper basin is early Cambrian Orphir shale and along the eastern edge is
lateral glacial till. The cirque basins, just below the peaks collect and retain snow. 
Outcrops of glacially polished rock cover approximately 67 acres in the upper basin 
(Final EIS 1997).
The foot of the mountain encompasses the upper portions of Little Cottonwood 
creek, which has a stream bottom, bank and bench terraces. The soil is generally coarse 
textured and contains boulders firom glacial till deposits, with recently deposited silty and 
sandy alluvium. Closer to the stream and riparian areas there are wetlands. The wetlands 
that are found along stream channels are Riverine wetland systems. Another type of 
wetland system is a Palustrine wetland, where species grow in snowmelt catchments and 
intermittent bodies of water (Crowley 1992). There are also mine tailings scattered 
throughout the base (Final EIS 1997).
Historic land use at Alta
Alta was a booming mining town firom 1860 to 1895. Gold, silver, copper, lead 
and zinc were the primary metals and minerals extracted. The area forest was heavily cut 
to provide timber for the town and mining facilities. The forest can be described as an 
even-aged forest ranging fi*om 90 to 120 years old of Engelmann spruce (Picea 
engelmannii) and Subalpine fir {Abies lasiocarpa). The understory trees are primarily the 
result of natural regeneration. The Civilian Conservation Corps was involved with tree 
planting efforts in the early 1930s on the north side of the canyon, which is outside the 
developed ski area boundary. Currently, the commercial harvesting o f timber is not 
allowed, only clearing for ski slopes occurs (Final EIS 1997). While mining operations 
have ceased, there is still considerable evidence of the past on the landscape.
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Current land use at Alta
Skiing in the area began in the 1930s, and the resort opened in 1938, with a 
single-seat chair lift up Collins Gulch. The upper portion of Little Cottonwood Canyon is 
a combination of USFS land and privately owned land. In the town, there are five hotels, 
several condominium associations and private residences. Most of the businesses are 
connected to the ski industry and are therefore only open seasonally, such as equipment 
rental and gift shops and restaurants. ASL utilizes 1,803 acres of land on the Wasatch- 
Cache National Forest through a 30 year (1975-2005) Special Use Permit with the USFS. 
ASL has 2112 acres available for skiing, and 370 acres have been developed for groomed 
terrain. 309 acres o f private land are included in the total developed ski area (Final EIS 
1997). A Forest Management Plan was written in 1994, and discusses silvicultural 
practices, thinning and cutting regimes, and the replanting of tree species (Long and 
Roberts 1994). The 1994 plan applies only to the Alta Ski Area, and is not part of the 
Wasatch-Cache National Forest Plan.
A brief look at alpine restoration ecology
Alpine regions act as headwaters to watersheds and a habitat for wildlife. These 
ecosystems are characterized by wide daily temperature fluctuations as well as a very 
short time ft"ame for plant growth and reproduction. Alpine areas can be very difficult to 
restore because of those factors and recovery is a slow process. The great variation in 
temperature and precipitation makes the environment less predictable for plant 
establishment and growth, and magnifies the impacts of disturbances. A similar type of 
disturbance at lower elevations will recover faster than at a higher elevation. It is very 
important that the species used in restoration projects be adapted to the range of harsh
conditions that typify an alpine ecosystem, and have the capability of surviving and 
reproducing there as well (Chambers 1997). In montane zones, temperature decreases 
and precipitation increases with elevation. These gradients profoundly influence species 
composition, and allow distinctions to be made between altitude zones (Cronquist et al 
1986).
In alpine regions, the methods used in restoration for the past 25 years have 
focused on soil stabilization and reestablishing vegetative cover. It was thought that if  
these two efforts were successful, the desired structure and function of the ecosystem 
would be inevitable. It is now evident that the nature of the disturbance combined with 
the extreme environmental factors of the alpine zone and the implemented restoration 
procedures all affect project success and the structure and function that result. The 
impacts of many disturbances are magnified and amplified in an alpine ecosystem, 
making restoration more complicated (Chambers 1997).
Even with plants that are adapted to the subalpine and alpine environment, 
pollination and seed production may not always occur during the appropriate time, if  the 
conditions are not favorable. However, using the seeds o f plants from different 
environments for restoration may result in plants that fail to thrive or even survive. Non­
native plants may not have genes adapted to survival in the particular environment. 
Collecting seeds from local populations growing in similar conditions increases the 
probability o f obtaining seeds adapted to local condition (Knapp and Rice 1994).
Mountain slopes used as ski trails have a range of physical and chemical problems 
adverse to plant growth. Often soil structure and texture are severely compacted and the
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water supply may be deficient. Steep alpine slopes are often nitrogen deficient, and have 
altered levels of other nutrients as well (Chambers 1997).
Restoration of plant communities can take place through several different 
approaches. Transplanting crucial species or soils that contain seeds, plant parts and soil 
organisms is an effective but costly method. Natural colonization entails leaving a site 
bare and allowing the adjacent plant communities to donate seeds. This is not an 
effective method for alpine regions as it leaves a site vulnerable to invasion by weed 
species. Leaving some bare ground, however, allows space for less competitive species. 
Providing diverse terrain in a restoration area will result in several stages of plant 
development to take place (Bruns et al 1995).
Kinds of disturbance and recovery at Alta
There are many different kinds of natural and human caused disturbance at Alta. 
The main types of natural disturbance are ftre, landslides and avalanches, wind, floods 
and insect outbreaks. The focus here is on the disturbance of soil and plant communities 
by human actions. It is important to keep natural disturbances in mind to reduce the 
impacts of human disturbances. Natural disturbances do not require restoration efforts, 
unless it is interacting with a human disturbance and has resulted in a problem.
There are three kinds of general human disturbances, permanent, temporary and 
chronic. Permanent disturbance is the conversion of an area to a use that does not 
support any native community, such as road construction, or the building of a structure. 
A temporary disturbance may involve the removal of vegetation and topsoil, but is then 
covered with the same topsoil or sterilized topsoil and seeds from nearby the site. The 
temporary disturbances are both recent and some are actually historic. Some lighter
II
temporary disturbances may naturally recover if  left alone, but protected from weed 
invasion. Historic mining activities where natural vegetation has not recovered are 
temporary but recovery has been very slow. Chronic disturbances are often continued 
low-level disturbances to a site. These may be areas that received restoration efforts but 
were unsuccessful, and areas that artifrcially receive more snow or increased snow 
compaction due to the ski area infrastructure. A strategy to restore these chronically 
disturbed areas would be to try and grow a plant community that is adapted to low level 
chronic disturbances.
II. Current conditions of Alta’s plant communities
The USFS recognizes several distinct vegetation communities within the ski area 
boundary (Table 1). This classification of plant communities was created from surveys 
conducted in 1995 and 1996. The communities were mapped according to cover type 
(Final EIS 1997). Floristically, the Wasatch Range is its own division within the 
Intermountain region of the Rocky Mountains. Generally, the soils vary from slightly 
acid to basic. The montane zone of the Wasatch is typically mesic and not humid 
(Cronquist et al, 1986). The location of the different communities on a map of the ski 
area is shown in Figure 3. The vegetation at Alta is primarily in the subalpine zones. 
This ecotone reaches from closed-canopy forest to treeline, the highest elevation where 
trees grow upright and are not stunted (Rochefort & Gibbons 1992).
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Table 1: Alta plant communities listed by type, acreage (based on values from the 
Final EIS 199^ and percent of total area of ski area for each community.
Community type Area in acres Percent 
total area
Tall Forb (TF) 303-313 14%
Conifer/ Tall Forb (CTF) 345-356 16%
C/TForTF 312 14%
Conifer/TF or Willow/TF 53 2%
Willow/ TF 169 8%
Aspen/ TF 11 .05%
Snowberry/ TF 10 .04%
Short Forb 134-138 6%
Alpine Forb 91-94 4%
Plainleaf Willow/ Water Sedge 9 .04%
Miscellaneous wetlands 6 .02%
Conifer/ Rock 18-19 .08%
Krummholz 73 3%
Developed Base Area 107 5%
Seeded Grass 103-106 4%
Rock & Talus 305 14%
Glacial Polish Rock 65 3%
Most communities of the mountain have been disturbed by human activities at some 
point in time. It would be inappropriate to refer to portions of the mountain as pristine. 
However, many areas of the mountain have had over 70 years to recover hrom human 
disturbances and can be considered less disturbed. I am calling these areas undisturbed, 
since they have had time to recover to some degree, and are largely pristine and 
recovered. Other areas have been altered dramatically by recent human actions over the 
last decade, where little if any recovery has occurred. These recently disturbed sites have 
all been treated to some degree following disturbance with efforts to speed up the natural 
recovery of the area, mainly with the intention to control erosion. I am calling these areas 
disturbed.
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Assessment methods
Thirty-seven circular plots, one-meter in radius, were set up in both undisturbed 
and disturbed sites in the eight most common plant community types. The plots were 
distributed over a wide range of elevation and soil moisture. Several plant identification 
books were used to key out species, including; Amow et al. (1980), Cronquist et al. 
volume 5 & 6 (1977 and 1994), Kershaw et al. (1998), and Welsh et al. (1993). The 
nomenclature from Welsh (1993) was used. Hitchcock and Cronquist (1973) and 
Whitson et al (1996) were used to determine if  a plant was native to North America. 
Plant specimens were not collected due to drought conditions in the summer o f2000. 
Since this is an on-going project, the exact location of each plot will be recorded using 
Global Positioning System (GPS) technology and added to the plan in the summer of 
2001. This information will also be available from ASL main office. The approximate 
location of the plots on the mountain can be seen in Figure 4.
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Figure 4: Topographic map with the approximate location of the 37 permanent 
vegetation plots.
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The locations of the plots were not randomly selected. The plots were selected based on 
my visual assessment of the amount of disturbance, the elevation, and plant community 
type. Within a plant community I placed the plot in the center of the area, and tried to 
avoid selecting an area that contained more or less plants. If a community was large 
enough, I placed more than plot within it. In some communities at disturbed sites there 
was not always enough room to establish all five plots.
Table 2: The elevation distribution of the permanent plots at Alta.
Plot number Elevation (feet) Plot number Elevation (feet)
1 8,537 20 9,324
2 8,524 21 9,357
3 8,527 22 9,285
4 8,563 23 9,239
5 8,632 24 8,930
6 8,701 25 10,561
7 8,701 26 10,541
8 8,724 27 10,449
9 8,786 28 10,243
10 8,547 29 10,030
11 8,540 30 9,806
12 8,560 31 10,420
13 8,563 32 10,361
14 8,632 33 9,800
15 9,367 34 9,321
16 9,304 35 10,072
17 9,252 36 9,186
18 9,409 37 8,753
19 9,364
I attempted to sample equal amounts of disturbed and undisturbed sites, but in the end 
had sampled more disturbed sites. I sampled 21 disturbed sites and 16 undisturbed sites 
in all. A stake, marked with flagging in the center of each plot, remained in the ground to 
serve as a means of relocating the plot. These stakes are to be replaced with a piece of 
rebar covered with a numbered permanent plastic cap. If the terrain allowed, four
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additional plots were set up with their centers five meters firom the center stake one at 
each of the four compass points: north, south, east and w est For every plot at each site I 
recorded species present, their percent cover, location, exposure, topography, average 
slope and type of slope, and whether the site was disturbed or undisturbed.
Percent cover was visually determined by estimating the proportion of the plot 
that was covered by each species. I divided each plot into quarter sections to make this 
estimation easier and counted the space between leaves as covered area. In some plots 
there were short plants growing underneath taller forbs and shrubs, which may have 
resulted in a total percent cover greater than 100. Percent cover was recorded fi’om 
0.5%= a trace amount of species present in plot, to 1% and then upwards in 5% 
increments. The percent cover of bare ground in each plot was not recorded, but in the 
future would be useful information to know.
An inventory of the plant species in the different plant communities was created. 
Due to drier conditions in 2000, plant specimens were not collected for use in the 
monitoring of the plant communities in the future.
Documentation of restoration projects already exists in the form of photographs 
and slides, beginning in 1997. I have continued to update this collection and take follow 
up photographs of the revegetated areas. An effort has been made to document the 
condition of a site prior to being disturbed, to use as a reference point. An album of 
wildflower photographs has been assembled to represent all the different species growing 
in the area. I used a standard 35 mm camera and film to take these photographs. A 
digital camera would be ideal for future use.
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Figure 5: Marsh marigold, Caliha leptosepala, a forb species that is found in both 
alpine regions and wetlands. This particular plant has already bloomed and 
produced seeds.
Assessment results
1 calculated the mean percent cover for each species in the five plots. From the 
mean percent cover, I determined which species were most abundant in the different plant 
communities and which species were well established and which species were not well 
established in the disturbed plots. Each community that I sampled was photographed. A 
summary of the major findings from the most common communities is provided in Table
2. Approximately 370 acres, or 18%, of the permit area has been disturbed over the years 
(Final BIS 1997). There is some overlap between the communities, and some of the plots 
are included in more than one community type. Some of the communities have also been 
combined since it is difficult to distinguish between the Tall Forb community and the 
Conifer/ Tall Forb community, and the Willow community and the Willow/Tall Forb 
community.
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Table 3; Summary of five common plant communities sampled.
Community 
UD=undisturbed 
D= disturbed 
( plot numbers)
#of
families
# of 
species
Top 5 most common 
species
Tali Forb
Undisturbed
(10,20,21,22)
23 36 Fireweed 
Leafybract aster 
Smallwing sedge 
False hellebore 
Leafy jacobsladder
Tall Forb 
Disturbed 
(1,2,5,9,15, 
24,30)
20 62 Mountain brome 
Blueleaf aster 
Yarrow 
Smooth brome 
Sheep fescue
Short Forb 
Undisturbed 
(11,19,23, 
27,32)
23 47 Mountain boxwood 
Nuttall’s flaxflower 
Wyeth’s buckwheat, 
Coyotemint 
Stipa grass
Short Forb
Disturbed
(7,8,18,29,35)
15 44 Blueleaf aster 
Mountain brome 
Orchard grass 
Louisiana sage 
Slender wheatgrass
Willow/Tall
Forb
Undisturbed
(12,13,34)
24 42 Willow species 
Smallwing sedge 
Bluejoint reedgrass 
Strawberry 
Horsetail
Willow/Tall
Forb
Disturbed
(3)
7 14 Nuttall’s aster 
Willow species 
Louisiana sage 
Pacific aster 
Rush species
Alpine Forb 
Undisturbed 
(25,27)
22 35 Marsh marigold 
Willow species 
Nuttall’s flaxflower 
Slender wheatgrass 
Smallwing sedge
Alpine Forb
Disturbed
(26,31)
11 21 Mountain brome 
Cobweb goldenbush 
Mountain boxwood 
Slender wheatgrass 
Meadow fescue
Wetland
Undisturbed
(36)
28 48 Moss
Willow species 
Bluejoint reedgrass 
Fireweed 
Water sedge
Wetland-
Disturbed
(4)
21 53 Smallwing sedge 
Timothy 
Tufted hairgrass 
Northern willowherb 
Horsetail
2 0
Table 3 summarizes how many species the undisturbed and disturbed sites had in
common for several community types. The number of species in disturbed areas may
have been elevated due to more plots. The coefficient of similarity (Sheehan et a ll984)
for each community was calculated between the undisturbed and disturbed sites.
Table 4: The results of the coefficient of similarity index, Jacard 1912, of five 
communities between the undisturbed and disturbed areas (Sheehan 1984).
Community # of species in 
undisturbed plots
# of species in 
disturbed plots
% of species found in both 
undisturbed and disturbed 
plots
Tall Forb 36 62 29%
Short Forb 47 44 30%
Alpine Forb 35 21 19%
Willow/ Tall 
Forb
42 14 14%
Wetland 48 53 31%
The disturbed wetland plots are the most similar in respect to the undisturbed plots, 
perhaps because these include riparian areas that have a high degree of natural 
disturbance. The disturbed Willow/ Tall Forb plots are the least similar to the 
undisturbed plots.
Tall Forb
This is a significant plant community on the mountain. This is the community 
that provides some of the most spectacular wildfiower fields. This community is 
considered a climax community for this particular climate and landscape, with a 
succession ending in tall forbs (Final EIS 1997).
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Figure 6: Tall Forb community, Sunnyside meadow at the Alta Ski Area 
(August 2000).
It can be difficult to distinguish this type from the Tall Forb and the Willow/Tall 
Forb communities.
Figure 7: Tall Forb community with indian paintbrush, lupine, and aster 
(August 1998).
2 2
This community is hard to generalize since there are several areas that have been recently 
disturbed and others that have had a considerable amount of time to recover. On the 
whole, however, even the disturbed sites had a wide range of species present. The 
herbaceous species in the Conifer/Tall Forb type have been impacted by the construction 
of ski trails and chairlifts, and have been subsequently revegetated.
Short Forb
Most of this community is undisturbed, but there are several areas that have been 
disturbed and plant reestablishment is poor on these plots.
Figure 8: Short Forb community, August 1999 at the parking area for the 
Catherine s Pass trailhead, at AJta Ski Area.
The Widetrack ski trail, plot 29, was reseeded in 1992 with a grass mix. There has been
very little growth of these grasses. A few forb species have begun to colonize some of
the open bare ground, but the soil is very compacted and the site is a harsh location.
Some soil erosion has occurred here, due to the lack of vegetation. The area surrounding
the new top of the Sunnyside chairlift was reseeded in 1999. This area was naturally
23
rocky with sparse vegetation. Several non-native species emerged in 2000 that need to be 
controlled. The old top of the Sunnyside chairlift was also reseeded and had similar 
problems. An effort needs to be made to leave as many rocks as possible in these areas. 
The terrain associated with this plant community type does not need to be smoothly 
graded.
Willow and Willow/ Tall Forb
I combined these two Willow community types, since it was difficult to 
distinguish Willow communities fiom Willow/ Tall Forb communities. Portions of 
miscellaneous wetlands are also incorporated into this type.
Figure 9: Willow communities at Alta Ski Area (August 2000).
Plot 3, which is in the Willow community, is located in a triangle of land wedged 
between a road and the Wildcat Base parking lot. This area, while disturbed, has a good 
cover of plant growth on it. The other two sites are higher on the mountain. The plots
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were placed approximately in the middle of ski runs and both are high traffic areas for 
skiers.
Alpine Forb
The disturbed sites have very little plant growth on them. These are extremely 
harsh sites, where lots of snow accumulates or high Avinds occur. These impacted sites 
need to be reseeded with site appropriate species and covered with erosion control 
blankets that hold the soil and seeds in place to provide some protection.
Figure 10: Parry’s primrose. Primula parryU and Alpine dusty maiden, Chaenactis 
aJpina  ̂species found in Alpine Forb communities (July and August 2000).
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Aspen/ Tall Forb
The Albion base, behind the maintenance shop, is the largest area of this type. 
The steep slope directly behind the maintenance building was reseeded in the fall of 
1997, with several Tall Forb species and several small aspen trees were planted. The 
banks above the Albion Basin parking lot are also examples of this community. This 
community is has been disturbed to some degree.
Figure 11: Young aspen trees, Populm tremuloides^ with fireweed, Epilobium 
angmtifoUum, in the understory (August 1999).
Three permanent plots, (6,14,37) were established in disturbed revegetated sites. Within 
these plots, 29 species in 12 families were recorded. The most abundant species were 
mountain brome, sheep fescue, curly dock, showy golden eye and silvery lupine.
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Piainlcaf Willow/ Water Sedge
This high elevation community is relatively pristine. There is a service road that 
goes through the area that is used by ASL and by hikers and bicyclists. It is situated in 
the bottom of a cirque.
Figure 12: Plainleaf willow community at Alta Ski Area, in the bottom of the cirque 
on both sides of the maintenance road (August 1998).
During the winter, there are several ski trails that are groomed which compacts the snow, 
but given its location this area naturally retains snow. Creek and snowmelt drainage 
courses divide this community. The permanent plot (28) located in this community was 
undisturbed and contained 23 species in 12 families. The most abundant species were 
marsh marigold, plainleaf willow, parry’s rush, and gooseberry.
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Wetlands
This community is mostly undisturbed and includes a variety of different types of 
wetlands. Many of these wetlands are very small and were therefore incorporated into 
other communities for mapping purposes (Final EIS 1997).
%
Figure 13: Monkshood, ̂ coni/um columbianum^ and elephant’s head, Pedicuiaris 
groenlandicaj two species found in wetland areas (July and August 2000).
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Seeded Grass
These areas have been reseeded with a seed mix following disturbance. They are 
communities that have been changed from a native plant community to a seeded grass 
community, and are now an early succession grassland community, some with a few 
forbs included. Seed mixes used before 1996 contained non-native species, such as 
smooth brome, Bromus inermis, and orchard grass, Dactylis glomerata. Starting in 1997, 
hand-collected wildflower seeds were added to the mix, and the current mix being used is 
composed of all native species, except for Sheep fescue, Festuca ovina.
Figure 14: Two seeded grass sites at Alta Ski Area, the left photograph shows the 
Wildcat base area (August 2000) and the right photograph shows the Albion base 
(July 2000).
In all 18 plots, the most abundant species recorded were mountain brome, blueleaf aster, 
sheep fescue, Louisiana sage, and smallwing sedge. 118 species in 28 families were also
29
recorded. Recolonization by native species, including penstemons, lobeleaf groundsel 
and thistle, has occurred, but they are not abundant and do not cover a high percentage of 
these areas. These native species are often less competitive and require more space to 
become established than graminoids. Again, it is difficult to categorize all of these 
locations. They have all been disturbed at sometime in the past and are in various stages 
of recovery.
Reestablishment of native species in disturbed reseeded areas
From the permanent plots and the relative abundance in them I found that there are some 
native species that have become established in the reseeded areas (Table 5) and some 
species that have not become established in the reseeded areas (Table 6).
Table 5: Native plant species that are doing well in the seeded plant areas.
Sage, Artemesia ludoviciana Fireweed Epilobium angustifolium
Blueleaf aster. Aster gfaucodes Sticky geranium. Geranium viscosissimum
Yarrow, Achillea millefolium Rush, Juncus spp.
Smallwing sedge, Carex microptera Horsetail, Equisetum arvense
Of the native species that are doing well, yarrow is the only one that is included in the
purchased seed mix. The seeds of fireweed, sticky geranium, smallwing sedge and gray
aster have been collected in the native seed collection efforts. However, some of the
plots in the reseeded areas were reseeded before the native seed collection began. The
collection of these species will be emphasized in the future.
Table 6: Native species found in undisturbed areas that are not reestablishing 
themselves in treated areas.
Cowparsnip, Heracleum lanatum
Mountain bluebell, Mertensia ciliata
False hellebore, Veratrum californicum
Wyeth buckwheat, Eriogonum heracleoides 
Bluejoint reedgrass, Calama^ostis canadensis
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None of the species listed in Table 6 are in the purchased seed mix. However, 
cowparsnip, mountain bluebell and Wyeth buckwheat seeds have been harvested on the 
mountain. Cowparsnip is easily collected, but the other two are more difficult. Less 
emphasis will be placed on the collection of these seeds in the future.
Non-native invasive species found at Alta
The presence of invasive or non-native species has been documented in the Alta 
Ski Area and the town. There are varying degrees of non-native species. For the 
purposes of this plan 1 have called plants non-native that did not originate in North 
America. The common sunflower is the one exception. It is native to North America, but 
is not native to Alta. Several species have been introduced into the area in topsoil that 
was used for construction and revegetation purposes. Precautions have not been taken to 
ensure that the soil is noxious weed free or does not contain invasive non-native species. 
Fortunately, due to the elevation and harsh climate, these species have not survived.
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Table 7. Species of non-native weeds that have been found growing in Alta.
Non-native
species
Common
name
Location in 
Alta
Approximate
elevation
Year
found
Degree of 
infestation
Aegilops
cylindrica
Jointed
goatgrass
Catherine’s 
Pass trailhead 
parking area
9,400 2000 Heavy in 
one region
Bromus
tectorum
Cheatgrass Sunnyside
meadows
revegetated
sites
9,400 2000 Heavy in 
one region
Descurainia
sophia
Flixweed Sunnyside
meadows
revegetated
sites
9,400 2000 Heavy in 
one region
Helianthella
annus
Common
sunflower
Sunnyside
meadows
revegetated
sites
9,400 1999 Light, but 
dispersed
Lepidium
latifolium
Perennial
pepperweed
Snowpine Hotel 8,700 2000 Small and 
restricted
Polygonum
aviculare
Prostrate
knotweed
Wildcat base 
area
8,530 1997 Minimal
Polygonum
erectum
Erect
knotweed
Wildcat base 
area
8,530 1997 Minimal
Onopordum
acanthium
Scotch thistle Albion parking 
lot
8,650 2000 Minimal
Tragopogon
dubius
Salsify Dispersed
individuals
N/A 2000 Minimal
Verbascum
thapsus
Mullein Dispersed
individuals
N/A 2000 Minimal
In the summer of 1997, the Wildcat base area was covered with a layer of topsoil 
brought up from the valley. In the late summer, two species of knotweed emerged, 
prostrate knotweed. Polygonum aviculare, and erect knotweed. Polygonum erection, and 
they rapidly covered much of the area between the main office and the Wildcat ticket 
office, beneath the rock retaining wall. Time was spent pulling up the knotweed, but that 
was not particularly effective as there were thousands of plants and few resources. The
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following summer, the knotweed did not return in the same abimdance and appeared in 
only a few dispersed locations.
In the summer of 2000, jointed goatgrass, Aegilops cylindrica, cheatgrass, Bromus 
tectorum, flixweed, Descurainia sophia, and common sunflower, Helianthus annus, were 
found growing in areas that had been revegetated the previous fall. Again, topsoil had 
been brought up from the valley following the construction of the new Catherine’s Pass 
trailhead, the extension and realignment of the Sunnyside lift, and the snowmaking line 
extension fi*om the top of the new Sunnyside lift to the summer road and then to the 
bottom of the Sugarloaf lift. These non-native species had not colonized the areas 
densely, and it was possible to remove them by hand. Four hours with 15 people were 
spent pulling and bagging the weeds, which were transported directly to a dumpster. 
Hopefully, these species will not have survived over the winter in the alpine environment 
either.
Other non-native species have been identified within the town of Alta, primarily 
along the canyon road, SR 210. Perennial pepperweed, Lepidium latifolium, was noted 
growing near the Snowpine Hotel, on the east and west side of the building in August of 
2000. Scotch thistle, Onopordum acanthium, was noted growing along the northern side 
of the Albion base parking lot. Mullein, Verbascum thapsus, and salsify, Tragopogon 
dubius, and other non-native species are growing on the mountain, but in dispersed sites. 
Common sunflower, Helianthus annus, also appeared in other revegetated sites, at the 
Albion base, but did not return the following season.
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III. Restoration Methods Used at Alta- past and present
Conservation of native plants, erosion control, and the conservation of scenic 
values were the motivating factors behind the revegetation projects at Alta. Historical 
disturbance mitigation focused on erosion control. Topsoil might have been added if 
very bare and then seeded with a seed mix intended to control erosion, and then covered 
with erosion control blankets. Now, the primary objective is to help the native plant 
communities to recover. In some circumstances the erosion control treatments and non­
native seeds can slow the recovery of the native plant community. Revegetation work 
begins now before the disturbance begins by documenting what species were there, 
collecting seeds from areas near the disturbance, removing and storing the site’s topsoil, 
then following disturbance the site is prepared and reseeds with the supplemented seed 
mix.
Native seed collection
The collection of native seeds, particularly forb seeds, began in the late summer 
and fall of 1997. At that time, I began working on ASL’s native plant revegetation. The 
intent of these efforts was to increase the number of native plants returning to areas 
disturbed by historical mining and by more recent ski area activities. ASL supplements a 
purchased seed mix with seeds collected from the vicinity of the restoration projects.
This method requires information about the natural vegetation of the restoration site to 
generate a diverse and self-sustaining community (Jacobson et al 1994). I began by 
learning the native flora and determining where various species on the mountain 
especially in disturbed areas. The next task was to figure out which forb species could be 
harvested on the mountain.
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Figure 15: Hand collected native seeds on drying tables (August 1998).
I began collecting individual species separately, but found it was more efficient to 
collect seeds by general communities in which they grew. The native plant propagation 
guide for National Parks were used to help identify the best species to collect (Link 
1993). I harvested and added seeds of specific native species to the general seed mix for 
the past four years. The seeds are generally collected by hand, although a hand-held 
harvester, the portable seed stripper 6om Prairie Habitats, has been used in the collection 
of tall forb seeds. The harvester, while faster, collects everything; seeds, leaves, and 
stems. The end result does not necessarily yield more seed. Hand collection is labor 
intensive, but allows for the gathering of seeds from a greater number of species, and less 
time is spent cleaning the seeds later. Immediately following collection, the seeds are 
spread out to dry on tables covered with newspaper in A lf s, one of the mid-mountain 
facilities. After they are dried, the seeds are processed through screens to remove the 
chaff (Young 1986).
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Seed mixes
The diversity of terrain and plant communities in Alta combined with the fact that 
there is a limited amount of native seed available makes it difficult to create an 
appropriate seed mix for each site.
In the fall of 2000, ASL began using a seed mix from Rainier Seed Co. The new seed mix 
consists of: white yarrow, Achillea millefolium', sticky geranium. Geranium 
viscosissimum'. Aspen daisy (showy fleabane), Erigeron speciosus; Rocky Mountain 
penstemon, Penstemon strictus; mountain lupine, Lupinus argenteus; Canada bluegrass, 
Poa compressa', sheep fescue, Festuca ovina', western wheatgrass, Agropyron smithii; 
slender wheatgrass, Agropyron trachycaulus', and mountain bromegrass, Bromus 
carinatus was used for revegetation projects. The Canada bluegrass and the western 
wheatgrass were taken out of the mix and replaced with Sandberg bluegrass, Poa 
secunda, and bluebunch wheatgrass, Elymus spicatus. By adding the seeds of native 
plant species to the seed mix, the disturbed areas should return to natural succession 
patterns faster (Final EIS 1997).
The majority of the harvested native seeds are sown in the same year. Sowing 
occurs in the fall, following the completion of construction activity. Areas that are 
reseeded in the fall do not need to be watered that fall, since this is the natural time for 
seed drop. When possible, plants have been salvaged from areas that are to be disturbed 
and replanted in other disturbed areas. These plants are watered to aid plant 
establishment and growth. Ideally, ASL should use several different seed mixes each 
with different species that are adapted to the particular plant community that would 
naturally grow in the disturbed location.
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Topsoil removal and storage
At the start of construction the topsoil is generally removed and set aside to be 
used on another location or to be put back on the original site. The topsoil is an 
important resource and source of native seeds. The removed topsoil is placed in a mound 
away firom construction activity. By saving the topsoil rather than bringing in more 
reduces the chance of bringing in weed seeds.
Site preparation
Once construction is finished bulldozers, graders and heavy machinery are used to 
contour the sites. When appropriate, some rocks are left on the surface of the site. Some 
sites have been terraced rather than graded to a smooth surface. Grass and forb seeds are 
dispersed with a hand held broadcaster over the sites. When available, forb seeds 
collected from similar sites on the mountain are also scattered over the area.
Erosion control
After contouring and seeding, erosion control blankets or straw matting that are 
held in place with metal staples are used to protect sites, especially steep slopes. Finally 
the blankets are covered with an additional layer of seeds. This helps to conserve topsoil. 
Straw matting with netting and blankets made of coconut fiber or aspen are firequently 
used. The netting of the blanket degrades with exposure to the sun and soil. Accurate 
installment of the blankets will ensure that the netting degrades properly.
IV. Recommended Restoration Goals and Methods
The overall goal of revegetation efforts is to conserve and restore the native plant 
communities as much as possible. The restoration of the native plant communities in
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Alta is an on-going long-term process. In order to maintain diverse communities of 
native plants, every effort should be made to 1) continue native plant revegetation, and 
prioritize untreated or poorly treated disturbed sites for re-treatment, 2) minimize new 
impacts and disturbances to native plant communities, 3) preserve topsoil and prevent 
erosion, 4) reduce the possibility of the introduction of invasive species, and eliminate 
any existing weeds. Each of these objectives will be discussed in the following sections.
Currently there are no Federally listed threatened or endangered (T & E) plant 
species or sensitive species found within the ski area boundary (Final EIS 1997). If any 
T & E species are found in the future, then maintaining and protecting their required 
habitat would become a goal of the management plan.
Continued native plant community restoration and revegetation
The collection and use of native seeds from sites to be disturbed should continue 
as described earlier. For each individual disturbed site the goal is to help that site recover 
to a community that is as similar as possible to the pre-disturbance community. In some 
cases the current use of the land may be incompatible with a particular community and 
then another native community type will be encouraged. An area that is going to be 
disturbed should be photographed prior to the disruption, and the plant species occurring 
there should be cataloged. This will help achieve the stated revegetation goal and help in 
monitoring. The photo record of the treated sites needs to be maintained and continually 
updated to include any new projects. Photographing all of the treated sites yearly, allows 
for easy problem identification and progress monitoring.
At some of the older revegetation projects, plant re-establishment has taken a long 
time, or has shown little progress. Most of these areas were reseeded with species that
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were not adapted to the site, thereby reducing the probability of survival. It will be 
important to return to these sites and retreat them. These areas are mostly at higher 
elevations. Erosion control blankets and mulch layers that were originally laid over these 
areas have now degraded and are now mostly ineffective. Because revegetation has not 
been successful soil erosion is now occurring. Many of the sites that were reseeded with 
the earlier seed mix were changed from a mixed forb and graminoid community to a 
community dominated only by graminoids. The result has been lower biodiversity and 
has affected pollinating species such as insects and hummingbirds (Final EIS 1997).
Seeds of Short Forb species should be added to the mix, as many of these older sites are 
not habitats suitable for tall forbs. Improving the species establishment of these older 
treated areas will become the primary concern for ASL once all the freshly disturbed 
areas have been reseeded with the appropriate native plant community seed mixes and 
protected with erosion blankets.
Hydro seeding is another revegetation method that could be explored at Alta. A 
truck sprays a mixture of seed, fertilizer and a tackifier onto the desired location. The 
tackifrer holds the mixture onto the site. This could be used on sites where there has been 
little plant reestablishment, especially steep sites that are accessible from a road.
Salvaging and transplanting plants from construction areas has been done in the 
past, but even more plants could be salvaged. Plugs of vegetation, including the entire 
plant and roots and some accompanying soil, help speed up the process of plant 
establishment in a disturbed area. However, plugs require water, so transplant sites will 
have to have access to water from snowmaking pipelines or a water truck. The optimal 
time for transplanting is in the summer to allow time for the plants to take root in the new
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area before the first frost. This method of restoration is more labor intensive than using 
seeds, but the relocated plants will serve as a seed source and help to speed the natural 
recovery of an area.
Minimize new impacts and disturbances
ASL is not proposing to cut any new trails. When a site is disturbed, every effort 
should be made to minimize the amount of land that is impacted. The maintenance of 
existing ski trails should attempt to mimic natural disturbances and edge characteristics. 
The edges of areas to be thinned should be feathered to avoid linear edges for a more 
natural look. Any grading that is done should resemble the contour of the land that 
existed prior to disturbance and the adjacent landforms as much as possible. These 
efforts should reduce visual impacts and hopefully will reduce ecological impacts too.
Projects that will disturb the ground should be planned so that the smallest 
amount o f soil will be exposed for the shortest time period. Soil compaction can be 
minimized by restricting traffic to narrow tracked vehicles. Ski trail soils are in general 
naturally not very productive. The topsoil should be replaced on a site to the same depth 
as existed prior to the disturbance, using the saved topsoil as much as possible to try and 
avoid bringing in new topsoil as much as possible. Water bars should be installed, and 
mulches applied. Revegetating areas and using fertilizers will reduce soil erosion (Final 
EIS 1997).
Erosion control and topsoil conservation
Long lasting soil covers, such as mulches and erosion control blankets, should be 
reapplied to areas where vegetation establishment takes longer. Examples of slow 
recovering sites include the wide track, oil pan comer and roller coaster ski trails, where
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there has not been sufficient vegetation establishment. The soil should be loosened and 
scarified prior to seeding to improve the potential for root penetration and water 
percolation (Rochefort and Gibbons 1992). Seed mixes used on disturbed areas should 
contain species that are adapted to that particular site’s characteristics.
Before applying fertilizer, the soil chemistry of a particular area should be 
analyzed to determine if the fertilizer is necessary. Inorganic and organic fertilizers 
would both work well. Organic types, such as compost, could be a potential source of 
weed seeds.
Topsoil is not an abundant resource in Alta, and every effort should be made to 
conserve the small amounts that do exist. The area affected by a proposed project should 
be minimized as much as possible. Grading of the area should also be minimized to limit 
soil loss, and reduce the amount of soil compaction. By reducing vehicular traffic and 
grading at a site to a minimum, the productivity of the site can be maintained and soil 
runoff will be decreased. Any existing topsoil should be removed from the construction 
site and preserved until the work is done and can be reapplied to the site. If the site is to 
be disturbed for an extended time period, the topsoil could be used at another location 
where a similar plant community existed. The amount of topsoil brought up to Alta 
should be minimized as much as possible; it is a weed seed source. Disturbed sites 
should be reseeded and covered with erosion control blankets or similar treatments within 
days o f the work completion to conserve as much topsoil as possible.
Noxious and invasive weed control
The best weed control method is prevention. There are three main ways that 
weed seeds are introduced that can be controlled 1) carried in on vehicles, 2) topsoil
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brought in from other locations, 3) non-native seed mixes. Steps need to be taken to 
reduce new invasions and control existing ones. The non-native invasive weeds found at 
Alta are summarized in Table 7. Noxious weeds are plants that have been found to be 
detrimental to public health, agriculture, wildlife, recreation and public or private 
property. This is a legal definition used by federal, state and county governments. The 
term may also be used for plants that have not been officially designated “noxious"’ but 
do have invasive characteristics. Weeds are considered a problem, because they do not 
have any natural controls in new environments, and often the native plant community 
cannot compete effectively with the weeds (Sheley et al 1999).
During the summer months, the campground in Albion Basin is open, operated by 
the USFS and accessed via the summer road. The summer road is open to the public, and 
there are several hiking and bike trails that can also be reached from the road. Up to 
2,000 people a day visit the area on weekends and holidays. The amount of road trafOc 
in the summer, between June and September, has increased 2.3% from 1987 to 1995.
Five of the 50 peak traffic days occurred in the summer months, two in July on holidays 
and 3 in September to view fall colors (Final EIS 1997). Traffic along the canyon road, 
SR 210, and the summer road that leads up into Albion Basin are sources of seed 
introduction. Machinery that is used on the mountain should be weed free before 
entering the area to minimize the possibility of transporting any seeds from the valley up 
into the canyon. Washing all vehicles before they travel in the canyon would remove 
weed seeds from tires and the undercarriage. This would be an expensive method of 
control.
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A seasonal closure of the Summer Road would prevent the introduction of non­
native weed species. A shuttle could be provided to transport visitors to the Albion Basin 
and the campground. Because visitors come from all over the country it is difficult to 
control for seed introduction with open access to the road. However, since many of the 
other canyons in the Wasatch Front are controlled with fees the Public may not be in 
favor of more regulation and restricted access to the Albion Basin.
To reduce weed introduction with topsoil, the topsoil from sites should be saved. 
Topsoil that has been steam-sterilized at 80° C should be purchased if more topsoil is 
needed (Rochefort and Gibbons 1992).
Historically, many weed seeds were introduced from the non-native seed mixtures 
used to reseed disturbed sites. The USFS requests that seed mixes contain at least 50% 
native seeds, which Alta does. A seed mix with 100% native seeds would be optimal.
Smaller populations of weeds are easier to control and eliminate than a 
widespread infestation. It is critical to identify any and all weed populations and 
determine the appropriate course of action to eradicate them. Up until now the 
populations have been small, and it has been possible to pull up the weeds by hand. 
Careful monitoring of these locations will be crucial in making sure that the weeds have 
been effectively eliminated (Marier 2001). A weed pull could be organized to involve 
the Alta community in the restoration process. Volunteers from the community could 
also be used to help with the seed collection. The use of herbicides is an option before 
weeds begin to dominate an area, and avoids allowing an infestation to get large. 
Herbicides are effective for controlling deep-rooted weeds, however, this cannot be the
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main form of long-term control because native plants will also be eliminated with 
herbicides.
The Snowbird Resort is planning to build a chairlift that will deposit visitors on a 
ridgeline that abuts Alta. If this chairlift is going to be operated during the summertime, 
cooperative planning between the two areas will be vital to ensure that sensitive resources 
are protected and weed species are not introduced to the area.
The objective is to increase the percent cover of native plant species and reduce 
the percent cover of non-native species. The Final EIS states that the percentage of 
native species in a disturbed area should be up to 50% five years following revegetation. 
Ten years after reseeding, the native species cover should be 60-75% (Final EIS 1997). 
These desired species cover percentages are useful, but not always realistic goals. A 
more useful measurement might be to determine whether the species composition of an 
area is becoming more similar to the undisturbed sites. This can be achieved by using 
similarity indices as described in Sheehan et al (1984). The permanent plots in the 
revegetated sites and the undisturbed reference sites should be monitored over time to see 
if the revegetated areas are becoming more similar to the undisturbed reference sites in 
species composition, bringing us to the need for monitoring.
V. Adaptive management guided by monitoring 
Permanent plot system
There has not been any formal monitoring or evaluation of Alta’s restoration 
efforts aside fiom visual inspections of the projects in the following seasons. ASL can 
compare species composition, abundance and similarity indices of the permanent plots in
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the future with the data from 2000. Using the vegetation monitoring form (Appendix A) 
the percent cover of the species in the permanent plots should be recorded, preferably in 
July before the plants have gone to seed. The amount of bare ground in each plot should 
also be recorded. An annual assessment of the new revegetated sites should be done for 
five years, and then drop back to an assessment every five years. The undisturbed 
reference sites will be monitored every five years. It will be important to return to each 
plot to ascertain what changes have taken place in the plot. The center plot will remain 
the same, but the location of the other four plots should be randomly chosen to avoid 
trampling the vegetation around the original ones. The average percent cover of the five 
plots should be calculated. By determining which species are surviving and establishing 
themselves on disturbed slopes, it will be possible to modify the seed mix so that it 
contains species better adapted to the sites. Future sampling should take place in the 
same time as the sampling in 2000. The plots were set up and sampled from July 25 
through August 15. Some variation is unavoidable due to yearly climatic differences. 
New permanent plots will be established on newly disturbed revegetated sites to continue 
with the monitoring of the restoration efforts. In the future it may be possible to drop 
some of the older permanent plots if the plot sites are no longer adequate or useful 
indicators of the restoration projects, and new permanent plots on undisturbed reference 
sites may always be created.
While our goal is to conserve all types of plant communities and we want to 
reestablish the same community at a site when we can, if there is going to be ongoing 
disturbance of an area, we may choose to reestablish another local plant community that 
can better tolerate disturbance. The composition of the seed mix may need adjustment.
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by reducing or increasing the amount of certain species based on the abundance of those 
species in the plots. If there is little or no plant growth in a plot long after the physical 
disturbance has ceased, it could be an indication of a subtle disturbance, such as a change 
in the soil or nutrient cycling.
Similarity index comparison
The similarity indices will help guide management and revegetation efforts by 
indicating if the disturbed areas of the different plant communities are becoming more 
similar to the undisturbed areas.
The disturbed sites that are the least similar to the undisturbed reference sites will 
receive the highest priority for further attention. In the future, any sites with sensitive or 
endemic species will be moved to the top of the priority list.
Further comparisons can be made between the summary table of average percent 
cover and a similar table in the future. The number of native species and the number of 
non-natives can be compared in the future with the 2000 data.
Photographic record
The permanent plots should be photographed annually to record the response to 
the restoration efforts (Whitall 1995). The photos can reveal visual and aesthetic changes 
in the plots and the restoration projects as a whole. Photographs should be taken from the 
same direction and approximate location to be consistent. The date and plot number 
should be recorded when the photo is taken. These photographs do not need to be close- 
ups of the plot, but provide a general idea, visually of what the plot looks like.
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Community involvement
Alta is a small, close-knit community, and many community members consider 
the protection of Alta’s biological resources and scenery a high priority. In order to 
achieve this, all concerned parties should be involved. Wildflower tours, hosted by ASL, 
started in the summer of 1999. The tours show interested visitors and groups the 
spectacular array of wildflowers, and discuss restoration and revegetation projects as 
well. These tours should continue in order to keep the community informed and involved 
in the on-going efforts of restoration and revegetation.
Monitoring is vitally important in any restoration effort, and must be done to 
influence how the restoration projects will continue. Individuals from the community 
could be responsible for monitoring and evaluating the plots. College and high school 
students could also potential monitor the plots as part of further scientific research on the 
mountain. Volunteers could be used for collecting native seeds and pulling out weeds.
A natural history program containing a restoration focus could be developed to 
show visitors what has been occurring on the mountain. Signs could be placed at critical 
locations, such as the Catherine’s trailhead in Albion Basin, with photos of the area over 
the entire historic record. Information on the native flora and fauna and ecology would 
also increase the understanding and appreciation of tourists and locals alike. Education is 
important for the success of the restoration efforts at Alta, especially on weeds, how they 
spread and how to identify them, and the importance of maintaining the local native plant 
communities.
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Further research
The framework has been created for more research to be done with these 
permanent plots. College and high school students, and native plant societies may be 
interested in studying the area in more detail. Germination studies on individual species 
would be useful in further modification of the seed mix and in determining which species 
are hand-collected on the mountain. Research on the upper limits of elevation at which 
weed species can survive would be very important to determine. Conservation groups or 
a native plant society may be interested in adopting areas of the mountain and keeping 
that area weed-free.
According to the Final EIS, the USFS will be surveying the revegetation projects 
annually, and if after five years the sites have not been satisfactorily revegetated, the 
areas will be evaluated and new techniques used on the site. An adaptive monitoring 
program allows for any new techniques and improved understanding of ecology to be 
incorporated into the plan.
VI. Summary of Major Findings and Recommendations
1. Successful ecosystem restoration and conservation requires clear goals, a good 
understanding of the ecology of the area, and restoration and conservation methods that 
assist in the recovery of the natural community without causing other problems.
2. Earlier, the goals of Alta’s revegetation efforts were erosion control and getting 
some form of vegetation established. Those goals have changed to include the restoration 
and maintenance of the native plant communities of the area. This includes conserving 
soil and controlling non-native species.
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3. With these goals, the recommended actions include revegetation using local 
native seed and topsoil and to try and restore an area to the native plant community that 
occupied the site before the disturbance. If this is unlikely, then another local plant 
community that is more tolerant of chronic disturbance should be used. The invasion of 
non-native species should be reduced. Monitoring of all efforts should be done to 
determine effectiveness, and to allow the plan to evolve.
4. In order to understand alpine restoration science, an understanding of the nature 
of disturbance at Alta is necessary. There are three kinds of human disturbance occurring 
at Alta. There are permanent conversions of sites to uses that do not support natural 
vegetation, temporary major disturbances where the soil and vegetation are removed 
followed by attempts to restore the area, and chronic light disturbances. A GIS map of 
the history of disturbance including the timing and kind of disturbance, and the 
revegetated areas and the methods used at the time, at Alta will be useful in 
understanding how these disturbances interact. Several layers of maps with the 
information could be combined. Then an understanding of how the native plant 
communities are able to recover and become reestablished after a disturbance is 
necessary.
The major plant communities that are managed by ASL are the Tall Forb 
complexes (48% of the area). Short Forb (6% of the area), Alpine Forb (4% of the area), 
the combined Willow areas (8% of the area), miscellaneous Wetlands (.02% of the area), 
and the Seeded regions (4 % of the area). There was no consistent pattern in differences 
in species richness and composition between the undisturbed reference sites and the 
disturbed revegetated sites. Some of the revegetated areas contained greater species
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diversity, but their species composition was generally not similar to the relevant 
undisturbed reference sites. More permanent plots were also established in the disturbed 
areas of the mountain. The Alpine Forb and Willow communities have not been widely 
disturbed, but few native species have re-colonized disturbed areas within these types of 
communities. The Short Forb, Tall Forb areas and Wetland communities have responded 
the best to revegetation efforts. There are some species that are more tolerant of 
disturbance, and therefore reestablish faster.
5. For restoration to be successful, the projects must be systematically monitored, 
not just with a quick visual assessment. Long-term monitoring of the undisturbed 
reference sites and of the revegetated sites is critical, noting if the disturbed sites are 
becoming more similar to the reference sites, and which species are doing well and which 
ones are not. The reference sites should be monitored every five years. The revegetated 
sites should be monitored annually for the first five years, and then every five years.
New permanent plots should be added with each revegetation effort. The monitoring 
plan provides the tools to assess future impacts and methods to evaluate if  the 
revegetation projects have been successful. The methods of restoration should be 
changed if, after five years, the treated areas are not becoming more similar to the 
undisturbed areas.
6. With the implementation of the monitoring plan, and the continued collection 
and use of native seed, I feel that disturbed sites will more quickly come to resemble the 
native plant communities in the reference sites. A concerted effort needs to be made to 
keep any new disturbance to a minimum, especially in those communities that are slow to 
recover and hard to restore such as ones at the higher elevations, so that the overall plant
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diversity of the area can be maintained. The use of heavy machinery should be decreased 
as much as possible. There is a need for improved planning to avoid disturbing areas 
repeatedly. Cooperation with the Snowbird Resort will be vital to ensure that any shared 
resources are protected.
Restoration and revegetation efforts at Alta have been evolving and making good 
use of growing experience and knowledge of alpine restoration ecology. Restoration 
changes as our understanding of the problems and solutions available change. Past 
attempts are useful in informing and guiding future restoration efforts. We would not 
understand the difficulties of restoring these communities or have identified better 
methods without those earlier attempts.
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Appendix A 
Alta Vegetation Monitoring Form
Plot # __
Date __
Recorder
Center plot 
GPS coordinates:
Direction from stake: 
GPS coordinates:
Species Percent cover Species Percent cover
Direction from stake: 
GPS coordinates:
Direction from stake: 
GPS coordinates:
Species Percent cover Species Percent cover
Direction from stake: 
GPS coordinates:
Species Percent cover
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Appendix B 
Native plant communities of the Alta Ski Area (from USFS Final EIS)
A general description of the native plant communities at Alta including the most common 
species found in the areas provided from the Final EIS (1997), and Long et al (1994).
Tall Forb
Tall Forb communities tend to have deeper soils than the areas dominated by 
short forbs. The amount of available moisture in these areas determines which species 
are present. Many species are common in a variety of areas, including leafy Jacobs 
ladder, Polemonium foliosissimum, fireweed, cow parsnip, Heracleum lanatum, larkspur. 
Delphinium occidentale, sticky geranium, paintbrush, Castilleja spp,, meadow rue, 
Thalictrum spp,, edible valerian. Valerian edulis, Colorado columbine, sulphur 
buckwheat, Eriogonum umbellatum, and many others. False hellebore, Veratrum 
califomicum, is common in the wetter regions. Slender wheatgrass, mountain brome and 
sedges are also present in these communities, but are usually not as conspicuous and are 
more difficult to see.
Conifer/Tall Forb
The Conifer/Tall Forb community has an overstory dominated by Subalpine fir, 
Abies lasiocarpa, and Engelmann spruce, Picea engelmannii. The conifers are often 
growing in patches with little growth in the understory. Outside o f the conifer patches 
are a variety of tall forbs, including Engelmann aster Aster engelmannii, sticky geranium. 
Geranium viscosissium, mountain bluebells, Mertensia ciliata, and Colorado columbine, 
Aquilegia coerulea (Final EIS 1997).
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Willow and Willow/Tall Forb
Willows are naturally resilient and have adapted to disturbances caused by floods, 
avalanches and to beaver activity (Final EIS 1997). These communities generally form 
along streams and moist areas, approximately 169 acres of terrain. Drummonds willow, 
Salix drummondiana, is the dominant willow species along with tall forb species and 
some snowberry. In wetter areas, mountain bluebells, and smallwing sedge, Carex 
microptera, are prevalent. The willows form narrow patches in riparian areas and create 
larger patches in moist side slopes.
Conifer/ Tall Forb & Willow/ Tall Forb Community Complex and the Conifer/ Tall 
Forb & Tall Forb Community Complexes
These two complexes occur in areas where the communities overlap because it is 
difficult to determine a dividing line between them. The Conifer/ Tall Forb community 
has been combined together in some places with the Willow/ Tall Forb community and 
with the Tall Forb community to create the complexes. The Conifer/ TF and TF complex 
is not the same as the true TF community. This community complex was once 
Conifer/TF, but the canopy has been removed due to glading activities for skiing. Both 
complexes are described by the characteristics of the individual communities.
Short Forb
This type occurs primarily in the upper basins on dry convex slopes that are often 
adjacent to Tall Forb patches. These communities are shorter and sparser in coverage 
than the Tall Forbs. The most common species are Gordon’s ivesia, Ivesia gordonii, 
coyote mint, Monardella odoratissima, Nuttall’s flaxflower, Linanthastrum nuttallii, 
green gentian. Frasera speciosa, stonecrop, Sedum spp, little sunflower, Helianthella
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uniflora, Wyeth buckwheat, Eriogonum heracleoides, sulphur buckwheat, lobeleaf 
groundsel, Senecio multibolatus, Gilia, and several species of penstemon, Penstemon spp. 
Western needlegrass, Stipa occidentalis, and spike fescue, Leucopoa kingii, oniongrass, 
Melica spectabilis, are the graminoids found in this community.
Miscellaneous Wetland
The dominant species are water sedge, marsh marigold at the higher elevations, 
plainleaf willow, bluejoint reedgrass, Calamagrostis canadensis, and Drummonds 
willow. Many of the wetlands at Alta are small, and have been incorporated into other 
plant communities.
Alpine Forb
This community occurs at the high elevations in the upper cirques at the eastern 
and southern edges of the ski area. Some species from the Short Forb type, such as 
Nuttall’s flaxflower and green gentian, occur in this one as well, but arctic willow, Salix 
arctica, alpine buttercup, Ranunculus adoneus, and cutleaf anemone. Anemone multifida, 
only occur in the Alpine Forb type. Utah ivesia, Ivesia utahensis, also occurs in this 
community along the Sugarloaf ridgeline. Utah ivesia has a small distribution, including 
the Sugarloaf ridge.
Aspen/Tall Forb
This type of community is uncommon in the ski area, but consists of primarily 
mature aspen, Populus tremuloides, as the dominant cover and Tall Forb species 
underneath. Further down the canyon, this community is common.
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Plainleaf Willow/ Water Sedge
This small community occurs at higher elevations in basins west of the Sugarloaf 
lift, with plainleaf willow, Salix planifolia, in the overstory and water sedge, Carex 
aquatiiis, and marsh marigold, Caltha leptosepala are co-dominant in the herbaceous 
layer.
Conifer/Rock
This is an uncommon conununity within the area, and is characterized by little 
understory growth, and Engelmann spruce and subalpine ftr in the overstory. Small 
populations of limber pine, Pinus flexilis, grow along the open, dry ridgelines, and are 
included in this community type of conifer/rock. Limber pine is a pioneer species and is 
not very shade tolerant (Long et al 1994). The conifer/rock communities, including the 
areas with limber pine, are relatively undisturbed.
Krummholz
An uncommon community of stunted subalpine ftr stands, krummholz are found on high 
elevation slopes with south and west aspects. Lupine, mountain bluebells, horsemint, 
Agastache urticifolia, sweet anise, Osmorhiza occidentalis, mountain brome, Bromus 
carinatus, slender wheatgrass, Agropyron trachycalum, some mountain snowberry, 
Symphoricarpos oreophilus, grow in the understory, and a few limber pine also grow in 
this type (Final EIS 1997). These areas are relatively undisturbed.
Snowberry/ Tall Forb
This small community is located in the West Rustler area below the High 
Traverse and consists of mountain snowberry. The understory consists of mostly lupine, 
horsemint, ftreweed, Epilobium angustifolium, mountain brome, slender wheatgrass, and
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boxwood, Pachystima myrsinites. This type is relatively undisturbed and is not likely to 
be disturbed by ASL activities.
Rock/Talus
The Rock / Talus areas of the mountain occur at the higher elevations. There are 
very few plants growing in these regions.
Glacial Polish
Throughout regions of the upper mountain there are outcrops of glacially polished 
rock. Currently there are very few plants growing in these locations.
60
Appendix C
Percent cover of species in undisturbed Tall Forb communities, with the physical characteristics and plant composition of the sampled plots.
Plot 10 Plot 20 Plot 21 Plot 22
Percent slope 15% 10% 15% 5%
Slope position bottom mid top middle
Aspect total N W SW SW
Elevation ( meters) 2605 2842 2852 2830
Elevation (feet) 8547 9324 9357 9285
Family Genus Species Code Common name Plot 10 Plot 20 Plot 21 Plot 22
mean% range mean% range mean % range mean % range
Apiaceae Heracleum lanatum Hela cow parsnip 3.2 0-15 5.4
Osmorhiza occidentalis Osoc sweet anise 0.2 0-1
Asteraceae Achillea millefolium Acroi yarrow 0.2 0-1
Arnica latifolia Aria broadleaf arnica 0.5 0-1
Artemesia ludoviciana Arlu sage 0.7 0-1 6.2 1-10
Aster chilensis Asch everywhere aster 0.4 0-1
Aster engelmannii Asen engelmann aster 2.2 0-5 7.2 1-15
Aster foliaceus Asfo leafy aster 1.4 0-5 17 10-20 7.2 0-15 3.4 1-5
Rudbeckia occidentalis Ruoc western coneflower 0.5 0-1 0.2 0-1 1.4 0-5
Viguiera multiflora Vimu golden eye 0.2 0-1
Boraginaceae Hackelia floribunda Haf] many flowered stickseed 3.6 1-10 1 1-1 1 1
Mertensia ciliata Meci mountain bluebell 4 0-20 2 0-5
Capparaceae Cleome lutea Cllu yellow beeplant 0.1 0-0.5
Caprifoliaceae Sambucus racemosa Sara elderberry 0.2 0-1
Caryophyllaceae Silene douglasii Sido campion 0.1 0-1
Cyperaceae Carex microptera Cami smallwing sedge O.l 0-0.5 0.2 0-1 8 5-10
Carex raynoldii Cara raynolds sedge 0.2 0-1
Carex spp. sedge 1.3 0-5
Fabaceae Lupinus argenteus Luar silvery lupine 0.2 0-0.5 1.4 0-1 2.1 0-10 7.2 0-15
Gentianaceae Gentianella amarella Geam northern gentian 0.2 0-1
Geraniaceae Geranium richarsonii Geri richardson geranium 0.2 0-1 6.2 1-10
Geranium viscossimum Gevi sticky geranium 1.5 0-5 4.2 1-5 4.2 0-15
Lamiaceae Aeastache urticifolia Agur horsemint 5 0-15 5.3 0.5-5
Liliaceae Veratrum califomicum Veca false hellebore 0.2 0-1 24 5-60
Onagraceae Epilobium angustifolium Epan fireweed 23 5-50 34 15-50 3 5
Polemoniaceae Polemonium foliosissimum Pofo leafy jacob's ladder 0.3 0-1 10.2 1-15 12 10-15 0.2 0-1
Ranunculaceae Aquilegia coerula var. albiflora Aqco columbine 0.3 0-1
Delphinium occidentale Deoc western larkspur 8.3 0.5-25 5.4 0-15
Thalictrum fendleri Thfe meadow rue 2.2 0-5 0.1 0-0.5 14 10-20
Rosaceae Fragmia vesca Frve strawberry 0.2 0-0.5
Scrophulariaceae Castilleja spp. paintbrush 8 5-15
Valerianaceae Valeriana edulis Vaed edible valerian 0.6 0-1 0.2 0-1
Poaceae Agropyron trachycalum Agtr slender wheatgrass 1.8 1-5 1.4 0-5 0.6 0-1 2.6 1-5
* Bromus inermis Brin smooth brome 2.5 0.5-5 3.2 0-5 0.1 0-0.5
Stipa spp. needlegrass 0.4 0-1
Trisetum spicatum Trsp spike trisetum 0.1 0-0.5
* = non-native species
The mean % is the mean percent of the plot, and the range gives the minimum and maximum values of percent cover for the plot.
Appendix D
Percent cover of species in disturbed Tall Forb cwnmunities, with the physical characteristics and |dant composition of die samfded plots.
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PereeMaboe <5% 5% <15% 30% 05 % 3% 10%
SloDCDOutioa flat bottom flat
Aaoea total total NW N N SW-NW ME
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The mean % is the mean percent cover of the plot, and the range gives die minimum and maximum values of percent cover An the plots.
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Appendix £
Percent cover o f  species in undisturbed Short Forb communities,
with the physical characteristics and plant composition o f  the sampled plots.
Plot 11 Plot 19 Plot 23 Plot 32
Percent slope 0% 15% 0% 20%
Slope position bottom toe flat top
Aspect total W W E
Elevation f meters) 2603 2854 2816 3158
Elevation (feet) S540 9364 9239 10361
Family Genus Species Code Common name Plot 11 Plot 19 Plot 23 Plot 32
mean % range mean % range mean % range mean % range
Apiaceae Lomatium graveolens Logr nuttall's biscuitroot 2 1 0-10 2.4 0-5
Asteraceae Achillea miUefolium Acmi yarrow 1.7 0.5-5 0.1 0-0.5 0.2 0-1
Anaphalis margaritacea Anma pearly everlasting 0.2 0-1
Antennaria spp. pussy toes 0.2 0-1
Artemesia ludoviciana Arlu sage 7 5-10 1.2 0-5
Aster chilensis Asch everywhere aster 0.4 0-1
Aster engelmannii Asen engelmann aster 4.2 0-10
Cirsium etuonii Ciea eaton's thistle 1 0-5
Haplopappus macronema Hama cobwebby goldenbush 1 0-5 9 5-15
Helianthella uniflora Heun one head sunflower 1.2 0-5
Rudbeckia occidentalis Ruoc western coneflower 2 0-10
Senecio streptantfaifolius Sest alpine groundsel 0.1 0-0.5 0.4 0-1
unknown pods 0.1 0-0.5 0.3 0-0.5 0.1 0-0.5 0.1 0-0.5
Capparaceae Cleome lutea Cllu yellow beeplant 0.1 0-0.5
Caprifoliaceae Sambucus racemosa Sara elderberry 0.1 0-0.5
Caryopbyllaceae Silene douglasii Sido campion 0.2 0-1
Celastraceae Pachystima myrsinites Pamy mountain boxwood 0.1 0-0.5 20 10-30
Ciassulaceae Sedum spp. stonecrop 0.4 0-1 0.2 0-0.5
Carex microptera Cami smallwing sedge 7.4 1-20
Fabaceae Lupinus argenteus Luar silvery lupine 0.1 0-0.5
Gentianaceae Frasera speciosa Frsp green gentian 9.2 0-20
Geraniaceae Geranium viscossimum Gevi sticky geranium 8 0-15
Hydrophvllaceae Phacelia hastata Phha phacelia 2.4 0-5 0.4 0-1
Lamiaceae Monardella odoratissima Mood coyote mint 10 0-15 0.5 0-1
Linaceae Linum lewisii Lile blue flax 3.5 0.5-10
Onaeraceae Epilobium angustifolhun Epan fireweed 2 0-5 0.2 0-1
Polemoniaceae Gilia aggregate Giag gilia 5.2 1-10-
Linanthastnim nuttallii Limt nuttall's flaxflower 11.2 0-25 7.2 1-10
PolvKonaceae Eriogonum heracleoides Eifae wyedi's buckv^ieat 5.2 0-10 9 5-20 3 0-15 1 0-5
Eriogonum umbellatum Erum sulphur buckwheat 2 0-5 2.2 0-10 3.2 0-5
Thalictrum fendleri Thfe meadow rue 4 0-10
Rosaceae Ivesia gordonii Ivĵ O gordon's ivesia 7.2 1-10
PotentiUa frubcosa Pofr shrubby cinquefoil 9.2 0-45
Potentilla gracilis POff gracefid cinquefoil 0.5 0-1 0.2 0-1 1.4 0-5 5.2 1-10
Potentilla spp. potentilla 0.1 0-0,5
Scrophulariaceae Casdlleia spp. paindrrush 2.4 0-5 0.4 0-1 2.2 0-5 3.4 0-10
Ortbocarpus spp. owl clover 2.4 0-5 4.2 1-5 14 0-5
Penstemon spp. penstemon 0.7 0-1 2.5 0.5-5 1.6 0.5-5
Salicaceae Salix spp. willow 5 0-25
Poaceae Agropyron trachycalum Agtr slender wheatgrass 0.6 0-1 6.3 0.5-15 0.8 0-1
Bromus carinatus Brea mountain brome 1 0-5
Elymus spp. (glaucus) wild rye grass 0.1 0-0.5
* Festuca ovina Feov sheep fescue 0.3 0-1 0.1 0-0.5 0.2 0-1
Festuca spp slender fescue 0.1 0-0.5
Festuca spp fescue 0.2 0-1
Stipa . spp. needlegrass 12.2 1-15 1.1 0-5
Trisetum spicatum Trsp spike trisetum 0.4 0-1
* = non-native species 
unknown species
The mean % is the mean percent cover of the plot,
and the range gives the minimum and maximum values of percent cover for the plots.
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Appendix F
Percent cover of species in disturbed Short Forb communities,
with the physical characteristics and plant composition of die sampled plots.
Pfe*7 P lo ts Plot is Plot 29 Plot 95
Percem slope 0-40% 0-5% 15% 15% 3%
Slope position hill toll top top nod top
Aspect total total E NE SE
Elevation(fneters) 2652 2659 2868 3057 3070
Elevation (feel) 8701 8724 9409 10030 10072
Fanifar Genoa Species Code Common name Flot7 Plots Plot 18 Plot 29 Plot 35
roean% range mean% range mean% range mean% range mean% range
Asteraceae AchUlea millefolium Acmi yarrow 1.3 0-5 0.7 0-1
Anaphalis margaritacea Afutu nearly everlasting 3 0-15
Antennaria pussy toes 0.2 0-0 5
Artemesia ludoviciana Arhi sage SI 0-20 6.3 0-35 0.1 0-0.5 2 0-5
Aster foliaceus Asfo leafy aster 0.375 0-1
Aster glaucodes Asgl gray aster 14 1 0.5-25 SO 40-65
Aster SPP aster 0.2 0-1
Cirsium eatonii Ciea eaton's thistle 2.1 0-10
* Hehamhus annus Mean common sunflower 2.4 0-5
Senecio ctassuhis Seer meadow groundsel 0.2 0-1
Senecio streptanthifoliu! Sest alpine groundsel 0.1 0-0.5 0.4 0-1 5.2 0-20
Senecio serra Sese bunerweed groundsd 0 1 0-05
Seitedo spp lobed senecio 0.1 0-0.5
* Taraxacum officinale Taof dandelion 0.1 0-0.5 0.1 0-0.5 0.2 0-1
Viguiera imihiflon Vimu goldeneye 1.4 0-5
Hokiiowo dye 0.5 0-1
tsmltDowmpods 0.3 0-0.5
Brassicaceae Descurainia Sophia Deso flixweed 3.1 0-S
Ervsimum spp wall flower 0.1 0-0.5
Caprifoliaoeae Sambucus racemosa Sara elderberry 4 0-20
Fabaceae Lupinus argenteus Luar silvery lupine 0 1 0-0.5
Gentianaceae Frasera speciosa Frsp green gentian 0.2 0-1
Geraniaceae Geranium viscossimum Gevi sticky geranium 03 0-1
Eiodiinn cicuiarium Erei filaree 1.7 0.5-5
HvdrophvUaceae Phacelia hastma Phha phacelia 1.4 0-5 0.1 0-0.5
Lamiaceae Monardella odoratissima Mood coyote mint 4 0-15
Onanraceae Emlobium angustifolium Epan fireweed 02 0-0 5 0.4 0-1
PolvRonaceae Eriogonum umbellatum Erum sulphur buckwheat 3.3 0-10
Polygonum spp knotweed 0.1 0-0.5
Ranunculaceae Ramincuhn spp buttercup 02 0-1
Rosaceae Ivesia gordonii Ivgo gordon's ivesia 0.2 0-1 4 0-20
Potentilla gracilis Po«r gracefiil cinquefoil 0.2 04)5 02 0-1 02 0-1
Scrophulariaceae Castilleia spp. paintbnish 14 0-5 1 0-5
Orthocarpus spp. owl clover 02 0-1
Penstemon spp. penstemon 0.8 0-1 2.4 0-5 0.7 0-1 3 0-10
Penstemon spp dark purple penstemon 1 0-5
Valerianaceae Valeriana edulis Vaed edible valerian 4.2 0-20
Poaceae Agropyron trachycalum Agtr slender wheatgrass 0,3 0-0.5 0.2 0-1 8 0-15
Bromus carinatus Brea mountain brome 2.2 0-5 14 10-15 12 0-20
* Bromus tectoium Brte cheatgrass 6.1 0.5-15
* Dactylis glomerata DagI orchard grass 14 10-15 7 0-15
* Festuca oviiui Feov sheep fescue 6 0-20 0.1 0-0.5 02 0-1
•Poa compressa Poco canada btuegrass 0.2 0-05
Secale spp. rye 0.2 0-1
* -  non^ative species 
unknown species
The mean % is die mean percent cover of die plots,
and the range gives the minimum and maximum values of percent cover for the plots.
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Appendix G
Percent cover of species in undisturbed Willow/Tall Forb communities.
Plot 12 Plot 13 Plot 34
Percent slope 0% 0% 5%
Slope position flat flat bottom
Aspect total total NW
Elevation (meters) 2609 2610 2841
Elevation (feet) 8560 8563 9321
Family Genus Species Code Common name Plot 12 Plot 13 Plot 34
mean% range mean % range mean % range
Apiaceae Angelica pirmata Anpi angeUca 0.2 0-1
Heracleum lanatum Hela cow parsnip 5.4 1-10 5.1 0-20 0.4 0-1
Asteraceae Achillea millefoUum Acmi yarrow 0.1 0-0.5
Arnica mollis Armo hairy arnica 0.6 0-1
Artemesia ludoviciana Arlu sage 0.4 0-1 0.1 0-0.5
Aster foliaceus Asfo leafy aster O.l 0-0.5
Aster spp aster 0.1 0-0.5
Rudbeckia occidentalis Ruoc western coneflower 3.6 1-10 6.2 0-20
Boraginaceae Mertensia ciliata Meci mountain bluebell 3.2 0-10 2.2 0-10 4.2 0-10
Capparaceae Cleome lutea Cllu yellow beeplant 0.2 0-1 0.1 0-0.5
Caprifoliaceae Lonicera involucrata Loin bearberry honeysuckle 2.4 0-5 2 0-10
Caryophyllaceae Steliaria spp. duckweed 0.5 0-1
Carex geyeri Cage elk sedge 1 0-5 2.2 0-10
Carex microptera Cami smallwing sedge 8 0-20 1.1 0-5 17.3 0.5^5
Equisetaceae Equisetum arvense Eqar horsetail 11.2 0-45
Fabaceae * Trifolium spp. clover 0.1 0-0.5
Geraniaceae Geranium richarsonii Geri richardson geranium 1.4 0-5
Juncaceae Juncus 9>P 1 rush 1 0.1 0-0.5
Juncus spp . 2 rush 2 1 0-5
Liliaceae Smilacina steOata Smst fldse Solomon's seal 1.7 0.5-5
Veratrum califomicum Veca Wse hellebore 1.2 0-5
Onagraceae Epilobium angustifolium Epan fireweed 5.2 1-10 3.3 0.5-5 2 0-5
Epilobimn cibatum Epci northern willowweed 0.1 0-0.5 0.3 0-1 0.4 0-1
• Rumex sahcifohus Rusa curly dock 0.1 0-0.5
Ranunculaceae Acorn turn columbianum Acco monkshood 0.8 0-1 1.3 0-5
Thahctrum fendleri Thfe meadow rue 0.1 0-0.5
Rosaceae Fragaria vesca Frve strawberry 8.1 0-25 3.3 0-10
Geum macrophyllum Gema largeleaf avens 0.1 0-0.5 0.6 0-1
Potentilla gracilis Pogr graceful cinquefoil 0.3 0-1 0.2 0-1
Saxi&agaceae Mitella pentandra Mq* fivestar miterwort 4.2 0-10
Scrophulariaceae Castilleia spp. paintbrush 0.1 0-0.5
Mimulus lewisii Mfle Lewis' monkeyflower 4 0-15
Pedicularis groenlandica Pegr elephant head 0.2 0-1
Salicaceae Salix spp- willow 8 0-25 19 10-45 22 10-40
Bromus carinatus Brea mountain brome 0.5 0-1
Calamagrostis canadensis Caca bluejoint reedgrass 3 0-15 18.2 0-45
Dcschampsia cespitosa Dece tufled hairgrass 2 0-10
Horde um iubatum Hoiu fox barley 1 0-5
• Phleum pratense Phpr timothy 4.2 0-20
Poa pratensis Poor kentucky bluegrass 1 0-5
Secale spp. rye 1 0-5
Bryophyte moss 3 0-15
*  = non-native species
The mean % is the mean percent cover of the plots,
and the range gives the minimum and maximum values of percent cover for the plots.
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Appendix H
Percent cover of species in disturbed Willow/Tall Forb communities, 
with the physical characteristics and plant composition of the sampled plots.
Plot 3
Percent slope <10%
Slope position bottom
Aspect total
Elevation (meters) 2599
Elevation (feet) 8527
Family Genus Species Code Common name Plot 3
mean % range
Asteraceae Anaphalis margaritacea Anma pearly everlasting I 0-5
Artemesia ludoviciana Arlu s%e 10 5-25
Aster chilensis Asch everywhere aster 5.2 0-20
Aster glaucodes Asgl gray aster 4 0-20
Aster perelegans Aspe nuttall aster n 0-20
Rudbeckia occidentalis Ruoc western coneflower 4.4 0-20
Viguiera multiflora Vimu golden eye 3.1 0-15
Cyperaceae Carex geyeri Cage elk sedge 1.6 0-5
Carex microptera Cami smallwing sedge 1.1 0-5
Juncaceae Juncus spp.l rush 1 5 0-25
Rosaceae Cercocarpus montanus Cemo mountain mahogany( ptante< 0.3 0-0.5
Scrophulariaceae Scrophularia lanceolata Scla hare figwort 0.2 0-0.5
Salicaceae Satix spp. willow 10.1 0-50
Poaceae Bromus carinatus Brea mountain brome 1.3 0-5
The mean % is the mean percent cover of the plot,
and the range is the minimum and maximum values of percent cover for the plots.
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tŵnrna P#'
SÏS?*— kemwliv Ww«*w 0̂ 1
To*
Tbe OMBB H  iilhfl BHB panaot c o m  the p loi m d  dw faute ii ■ v a lm  of povKit o o w  far Ihe pkiCs.
68
Appendix J
Percent cover of species in undisturbed Alpine Forb communities,
with the physical characteristics and plant composition of the sampled plots.
Plot 25 Plot 27
Slope percent 15% 20%
Slope position mid mid
Aspect W E
Elevation (meters) 3219 3185
Elevation (feet) 10561 10449
Family Genus Species Code Common name Plot 25 Plot 27
mean % range mean % range
Asteraceae Achillea millefolium Acmi yarrow 0.3 0-1 4.3 0-15
Antennaria spp. pussy toes 2.4 0-10 4.4 0-10
Arnica mollis Armo hairy arnica 5 0-25 2 0-10
Artemesia ludoviciana Arlu sage 2 0-10
Aster spp aster 1.3 0-5
Erigeron spp fleabane 0.2 0-1
Senecio streptanthifolius Sest alpine groundsel 0.2 0-1 0.2 0-1
Senecio serra Sese butterweed groundsel 4.2 1-5
Senecio triangularis Setr arrowhead groundsel 0.2 0-1
Caiyophyllaceae Silene douglasii Sido campion 2 0-5
Crassulaceae Sedum spp. stonecrop 0.3 0-0.5
Cyperaceae Carex geyeri Cage elk sedge 0.2 0-1
Carex microptera Cami smallwing sedge 3 0-15 6.1 0-15
Carex spp. sedge 0.4 0-1
Fabaceae Lupinus argenteus Luar silvery lupine 5.1 0-25
Gentianaceae Frasera speciosa Frsp green gentian 0.2 0-1
Juncaceae Juncus spp. 1 rush 1 2 0-5 5.3 0-20
Linaceae Linum lewisii Lile blue flax 0.2 0-1
Polemoniaceae Linanthastrum nuttallii Linu nuttall's flaxftower 18 15-20
Eriogonum umbellatum Erum sulphur buckwheat 1.3 0-5
Ranunculaceae Caltha leptosepala Cale marsh marigold 24.2 0-70
Ranunculus spp. buttercup 0.3 0-1 0.4 0-1
Rosaceae Ivesia gordonii Ivgo gordon's ivesia 5 0-15
Ivesia utahensis Ivut Utah ivesia 0.2 0-1 0.2 0-1
Sibbaldia procumbens Sipr Sibbaldia 1.5 0-5 1.4 0-5
Scrophulariaceae Castilleja spp. paintbrush 1.6 0-5
Castilleja sulphurea yellow paintbrush 0.4 0-1 0.2 0-1
Pedicularis groenlandica Fegr elephant head 8.2 1-20
Salicaceae Salix spp. alpine willow-low 19 0-50
Poaceae Agropyron trachycalum Agtr slender wheatgrass 0.2 0-1 9 5-15
Deschampsia cespitosa Dece tufted hairgrass 2.3 0-10
Festuca pratensis Fepr meadow fescue 0.2 0-1
Muhlenbergia filiformis Muft pull-up muhly 0.2 0-1
Phleum alpinum Phal alpine timothy 2.4 0-5
Bryophyte moss 9 0-15
The mean % is the mean percent cover of the plot,
and the range is the minimum and maximum values of percent cover for the plots.
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Appendix K
Percent cover of species in disturbed Alpine Forb communities,
with the physical characteristics and plant composition of the sampled plots.
Plot 26 Plot 31
Percent slope 40% 25%
Slope position bottom bottom
Aspect N E
Elevation (meters) 3213 3176
Elevation (feet) 10541 10420
Family Genus Species Code Common name Plot 26 Plot 31
mean % range mean % range
Asteraceae Achillea millefolium Acmi yarrow 0.4 0-1
Artemesia ludoviciana Arlu sage 0.1 0-0.5
Chaenactis alpina Chal alpine dusty maiden 1 0-5
Haplopappus macronema Hama cobwebby goldenbush 3 0-15
yellow composite 0.2 0-1
Brassicaceae Descurainia Sophia Dcso flixweed 0.2 0-1
Erysimum 3>P- ____ wall flower 0.1 0-0.5
Celastraceae Pachystima myrsinites Pamy mountain boxwood 3 0-15
Fabaceae Lupinus argenteus Luar silvery lupine 1.2 0-5 0.5 0-1
Hydrophyllaceae Phacelia hastata Phha phacelia 0.2 0-1
Polemoniaceae Linanthastrum nuttallii Linu nuttall's flaxflower 0.2 0-1
Polygonaceae * Rumex salicifolius Rusa curly dock 0.2 0-1
Rosaceae Ivesia gordonii Ivgo gordon's ivesia 0.2 0-1
Scrophulariaceae Castilleja spp. white paintbrush 0.2 0-1
Poaceae Agropyron trachycalum Agtr slender wheatgrass 2.1 0-5
Bromus carinatus Brea mountain brome 12 0-25
* Bromus inermis Brin smooth brome 1.4 1-5
♦ Dactylis glomerata Dagl orchard grass 0.1 0-1
* Festuca ovina Feov sheep fescue 0.2 0-0.5
Festuca pratensis Fepr meadow fescue 2 0-10
Bryophyte moss 1 0-5
*  = non-native species
The mean % is the mean percent cover of the plot,
and the range is the minimum and maximum values of the percent cover for the plots.
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Appendix L
Percent cover o f species in Aspen-Tall Forb communities,
with the physical characteristics and plant compostition o f the sampled plots.
Plot 6 Plot 14 Plot 37
Percent slope <10% 10% 25%
Slope position mid toe mid
Aspect SW SW S
Elevation (meters) 2652 2631 2668
Elevation (feet) 8701 8632 8753
Family Geaus Species Code Common name Plot 6 Plot 14 Plot 37
mean % range mean % range mean % range
Asteraceae Achillea millefolium Acmi yarrow I 1
Artemesia ludoviciana Arlu sage 18 1-5 3.2 0-15
Aster chilensis Asch everywhere aster 1.4 0-5 0.2 0-1
Aster glaucodes Asgl gray aster 0.3 0-1 0.3 0-1
Aster perelegans Aspe nuttall aster 0.4 0-1
Rudbeckia occidentalis Ruoc western coneflower 0.5 0-1
Viguiera multiflora Vimu showy golden eye 7.2 1-15
Cyperaceae Carex microptera Cami smallwing sedge 2.4 0-5
Fabaceae Lupinus argenteus Luar lupine 5.1 ).5-10
Geraniaceae Geranium viscossimunr Gevi sticky geranium 08 0.5-1 0.2 0-1
Lamiaceae Agastache urticifolia Agur horsemint 0.8 0.5-1
Onagraceae Epilobium ciliatum Epci northern willowweed 0.1 0-0.5
Polygonaceae * Rumex salicifolius Rusa curly dock 9.2 0-20 0.1 0-0.5
Ranunculaceae Thalictrum fendleri Thfe meadow rue 0.4 0-0.5
Rosaceae Amelaachler alnifolia Amal serviceberry 0.1 0-0.5
Cercocarpus montanus Cemo mountain mahogany 2 0-5
Potentilla gracilis Pogr graceful cinquefoil 0.8 0-1
Scrophulariaceae Penstemon spp. penstemon 0.1 0-0.5
Salicaceae Populus tremuloides Potr aspen 0.1 0-0.5
Salix spp. willow 0.2 0-0.5
Poaceae Agropyron trachycalum Agtr slender wheatgrass 4.4 0-10
Agropyron smithii Agsm western wheatgrass 1.2 0-5
Bromus carinatus Brea mountain brome 1 0-5 62 40-80
Deschampsia spp. hairgrass 0.2 0-1
• Festuca ovina Feov sheep fescue 13.1 ).5-35 38.06 30-50
Hordeum jubatum Hoju fox barley 0.2 0-1
* Phleum pratense Phpr timothy 0.2 0-1
* Poa compressa Poco canada bluegrass 1.2 0-5
* = non-native species 
planted species
The mean % is the mean percent cover of the plot,
and the range is the minimum and maximum values of percent cover for the plots.
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Appendix M
Percent cover o f species in Plainleaf Willow/ Water Sedge community,
with the physical characteristics and plant composition o f the plot.
Plot 28
Percent slope 0%
Slope position flat
Aspect total
Elevation (meters) 3122
Elevation (feet) 10243
Family Genus Species Code Common name Plot 28
mean % range
Asteraceae Achillea millefolium Acmi yarrow 0.2 0-1
Antennaria spp. pussy toes 1 0-5
Arnica mollis Armo hairy arnica 6 0-10
Aster chilensis Asch everywhere aster 0.2 0-1
Boraginaceae Hackelia floribunda Hafl many flowered stickseed 2 0-10
Cyperaceae Carex aquatilis Caaq water sedge 4 0-20
Carex microptera Cami smallwing sedge 2.2 0-5
Carex spp. sedge 1 0-5
Juncaceae Juncus parryi Jupa parry's rush 15 10-25
Onagraceae Epilobium ciliatum Epci northern willowweed 4.2 0-20
Ranunculaceae Caltha leptosepala Cale marsh marigold 21 0-45
Rosaceae Potentilla gracilis Pogr graceful cinquefoil 2.1 0-5
Sibbaldia procumbens Sipr sibbaldia 3.2 0-15
Saxifnigaceae Ribes montigenum Rimo gooseberry 11.25 0-45
Scrophulariaceae Castilleja spp. paintbrush 2.2 0-5
Pedicularis groenlandica Pegr elephant head 1.6 0-5
Penstemon spp. penstemon 0.3 0-1
Salicaceae Salix planifolia SapI plainleaf willow 19 0-85
Poaceae Agropyron smithii Agsm western wheatgrass 0.2 0-1
Calamagrostis canadensis Caca blue] oint reedgrass 2.1 0-5
Phleum alpinum Phal alpine timothy 1.1 0-5
Bryophyte moss 17 0-85
The mean % is the mean percent cover of the plot,
and the range is the minimum and maximum values of percent cover for the plot.
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Appendix N
Percent cover o f  species in undisturbed Wetland communities,
with the physical characteristics and plant composition o f  the plot
Plot 16 Plot 36
Percent slope 0% 5%
Slope position flat mid
Aspect NE N
Elevation (meters) 2836 2800
Elevation (feet) 9304 9186
Family Genus Species Code Common name Plot 16 Plot 36
mean % range mean% range
Apiaceae Angelica pinnata Anpi angelica 0.1 0-0.5
Asteraceae Achillea millefolium Acmi yarrow 0.3 0-1
Arnica mollis Armo hairy arnica 1.4 0-5 1 0-5
Aster engeimannii Asen engelmann aster 0.2 0-1
Aster foliaceus Asfo leafy aster 0.2 0-1
Aster spp aster 0.2 0-1
Erigeron coulteri Erco coulter's fleabane 1 0-5
Senecio triangularis Setr arrowhead groundsel 9.2 0-25
unknown from 16b 0.2 0-0.5
Boraginaceae Mertensia ciliata Meci mountain bluebell 7.3 ).5-20
Brassicaceae Cardamine cordifolia Caco heartleaf bittercress 5.4 0-25
Caprifoliaceae Lonicera involucrata Loin bearberry honeysuckle 3 0-10
Caryophyllaceae Stellaria spp. chickweed 0.1 0-0.5
Celastraceae Pachystima myrsinites Pamy mountain boxwood 0.1 0-0.5
Cyperaceae Carex aquatilis Caaq water sedge 9.2 0-30 1 0-5
Carex microptera Cami smallwing sedge 10.2 0-25 15.2 0-50
Equisetaceae Equisetum arvense Eqar horsetail 12 0-20
Geraniaceae Geranium richarsonii Geri richardson geranium 3.2 0-10 3 0-10
Geranium viscossimum Gevi sticky geranium 0.1 0-0.5
Juncaceae Juncus parryi Jupa Parry’s rush 1 0-5
Juncus spp. 1 rush 1 1 0-5
Juncus spp. 2 rush 2 0.2 0-1
Liliaceae Veratrum califomicum Veca false hellebore 3.3 0-10 1 0-5
Onagraceae Epilobium angustifolium Epan flreweed 0.2 0-1 10.2 1-20
Epilobium brachycarpum Epbr tall willowherb 1 0-5
Epilobium ciliatum Epci northern willowweed 0.5 0-1 1.2 0-5
Orchidaceae Habenaria dilatata Hadi white bog orchid 0.2 0-1
Plantaginaceae * Plantago lanceolata Plla plantain 0.2 0-0.5
Ranunculaceae Aconitum columbianum Acco monkshood 1 0-5
Aquilegia coerula var. albiflora Aqco columbine 0.1 0-0.5 8 5-10
Thalictrum fendleri Thfe meadow rue 1 0-5 0.2 0-1
Saxifragaceae Mitella pentandra Mipe fivestar mitrewort 1 0-5 6 0-20
Pamassia fimbriata Pafi fringed grass o f Parnassus 5 0-10 1 0-5
Scrophulariaceae Castilleja spp. paintbrush 0.2 0-1
Mimulus guttatus Migu yellow monkeyflower 0.2 0-0.5
Pedicularis groenlandica Pegr elephant head 1 0-5
Salicaceae Salix spp. willow 14 0-25
Poaceae Bromus ciliatus Brci fringed brome 0.2 0-1
* Bromus inermis Brin smooth brome 1 0-5
Calamagrostis canadensis Caca bluejoint reedgrass 11.2 0-50 1 0-5
Deschampsia elongata Deel slender hairgrass 3 0-15
Elymus spp (glaucus) wild rye grass 2 0-10
♦ Festuca ovina Feov sheep fescue 10 0-50
Festuca pratensis Fepr meadow fescue 0.1 0-0.5
Muhlenbergia filiformis Mufl pull-up muhly I 0-5
Secale spp. rye 1 0-5
Stipa lettermannii Stle letterman's needlegrass 1 0-5
Bryophyte moss 0.2 0-1 16 0 ^ 5
* = non-native species 
unknown species
The mean % is the mean percent cover o f the plot,
and the range gives the minimum and maximum values o f percent cover for the plots.
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Appendix O
Percent cover of species in disturbed wetland areas, with the physical characteristics and plant composition of the plot.
Plot 4 Plot 17 Plot 33
Percent slope 0% 5% 15%
Slope position flat toe mid
Aspect total W N
Elevation (meters) 2610 2820 2987
Elevation (feet) 8563 9252 9800
Family Genus Species Code Common name Plot 4 Plot 17 Plot 33
mean% range mean % range mean % range
Apiaceae Angelica pinnata Anpi angelica 2.2 1-5
Asteraceae Achillea millefolium Acmi yarrow 7 5-20 0.7 0-1
Arnica mollis Armo hairy arnica 0.3 0-1 1 0-5
Arnica spp. arnica 0.2 0-1
Artemesia ludoviciana Arlu sage 0.2 0-1 7 0-15
Aster foliaceus Asfo leafy aster 0.4 0-1
Cirsium eatonii Ciea eaton's thistle 3.2 0-10
Erigeron coulteri Erco coulter’s fleabane 2.2 1-5
Senecio spp. (widetrack) 1.2 0-5
Senecio spp. groundsel 1 0-5
* Taraxacum officinale Taof dandelion 1.2 0-5
yellow composite 2.4 0-5
unknown from 16b 2.2 1-5
Boraginaceae Mertensia ciliata Meci mountain bluebell 0.1 0-0.5
Brassicaceae Cardamine cordifolia Caco heartleaf bittercress 0.2 0-1
Capparaceae Cleome lutea CUu yellow beeplant 0.1 0-0,5 0.1 0-0.5
Cyperaceae Carex aquatilis Caaq water sedge 0.3 0-1
Carex microptera Cami smallwing sedge 10 0-25 3.2 1-10 16 10-20
Equisetaceae Equisetum arvense Eqar horsetail 9 0-30 1.4 1-5
Gentianaceae GentianeUa amarella Geam northern gentian 0.2 0-1
Geraniaceae Geranium viscossimum Gevi sticky geranium 2.2 0-10
Juncaceae Juncus spp 1 rush 1 3 0-15
Juncus spp. 2 rush 2 0.2 0-1
Onagraceae Epilohium angustifoUum Epan flreweed 0.1 0-0.5 1.2 0-5
Epilohium ciliatum Epci northern willowweed 0.3 0-0.5 14 10-15
Plantaginaceae * Plantago lancedata Plla plantain 2 0-5
PolemcHiiaceae Polemonium pulcherrimum Popu showy Jacob's ladder 0.6 0-1
Polygonaceae * Rumex salicifoUus Rusa curly dock 0.1 0-0.5 6.2 1-10
Ranunculaceae Aconitum columbianum Acco monkshood 0.1 0-0.5
Aquilegia coerula var. albiflora Aqco columbine 0.2 0-1
Ranunculus spp. buttercup 0.3 0-1
Rosaceae Fragaria vesca Frve strawberry 5 0-25
Geum macrophyllum Gema largeleaf avens 0.1 0-0.5
Potentilla gracilis Pogr graceful cinquefoil 3 0-15 1 0-5
Sibbaldia procumbens Sipr sibbaldia
Scrophulariaceae Castilleja spp. paintbrush 0.2 0-1
Mimulus guttatus Migu yellow monkeyflower 0.1 0-0.5
Penstemon spp. penstemon 6.1 0-15
Valerianaceae Valeriana edulis Vaed edible valerian 0.2 0-1
Salicaceae Salix spp. willow 2.4 0-5
Poaceae Agropyron smithii Agsm western wheatgrass 0.2 0-1
Agropyron spp. wheatgrass 1 0-5
Beckmannia syzigachne Besy sloughgrass 1 0-5
Bromus carinatus Brea mountain brome 3 0-5
Calamagrostis canadensis Caca bluejoint reedgrass 2 0-5
Deschampsia cespitosa Dece tufted hairgrass 15 5-25 1.3 0.5-5
Elymus spp. (glaucus) wild rye grass 0.1 04)5
Phleum alpinum Phal alpine timothy 1 0-5
* Phleum pratense Phpr timothy 23 5-35
*Poa compressa Poco canada bluegrass 0.1 0-0.5
* Poa pratensis Popr kentucky bluegrass 0.2 0-1
Trisetum spicatum Trsp spike trisetum 3.1 0.5-10
Bryophyte moss 3 0-15 t 4.3 0.5-10
* = non-native species 
unknown species
The mean % is die mean percent cover of the plot,
and the range is the minimum and maximum values of the percent cover for the plots.
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Appendix P
Species list for Alta Ski Area
Family Genus Species Code Common name
Apiaceae Angelica pinnata Anpi Angelica
Heracleum lanatum Hela cow parsnip
Lomatium dissectum Lodi Femleaf lomatium
Lomatium graveolens Logr Nuttall's biscuitroot
Osmorhiza occidentalis Osoc sweet anise
Osmorhiza spp
Asteraceae Achillea millefolium Acmi YARROW
Anaphalis margaritacea Anma Pearly everlasting
Antennaria spp. Pussytoes
Arnica latifolia Aria broadleaf arnica
Arnica mollis Armo hairy arnica
Arnica spp.
Artemesia ludoviciana Arlu LOUISIANA SAGE
Aster chilensis Asch PACIFIC ASTER
Aster engeimannii Asen Engelmann aster
Aster foliaceus Asfo LEAFYBRACT ASTER
Aster glaucodes Asgl BLUELEAF ASTER
Aster perelegans Aspe NUTTALLS ASTER
Aster spp
Chaenactis alpina Chal alpine dusty maiden
Cirsium eatonii var eatonii Ciea Eaton's thistle
Erigeron coulteri Erco Coulter’s fleabane
Erigeron caespitosus Erca Tufted fleabane
Erigeron speciosa Ersp showy fleabane
Erigeron spp
Haplopappus macronema Hama COBWEBBY GOLDENBUSH
Helianthella uniflora Heun onehead sunflower
* Helianthus annus Hean common sunflower
* Onopordum acanthium Onac Scotch thistle
Rudbeckia occidentalis Ruoc western coneflower
Senecio crassulus Seer Thick groundsel
Senecio fremontii Sefir Fremont's groundsel
Senecio multilobatus Semu lobeleaf groundsel
Senecio serra Sese tall groundsel
Senecio streptanthifolius Sest mountain groundsel
Senecio triangularis Setr arrowhead groundsel
Senecio spp
* Taraxacum officinale Taof dandelion
* Tragopogon dubius Trdu salsify
Viguiera multiflora Vimu showy golden eye
yellow composite
Boraginaceae Hackelia floribunda Hafl many flowered stickseed
Mertensia ciliata Meci mountain bluebells
Brassicaceae Cardamine cordifolia Caco heartleaf bittercress
* Descurainia Sophia Deso flixweed
Erysimum spp. wall flower
* Lepidium latifolium Lela perennial pepperweed
Capparaceae Cleome lutea Cllu yellow beeplant
Caprifoliaceae Lonicera involucrata Loin bearberry honeysuckle
Sambucus racemosa Sara red elderberry
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Appendix P
Species list for Alta Ski Area
Symphoricarpos oreophilus Syor mountain snowberry
Caryophyllaceae Silene douglasii Sido Douglas* campion
Stellaria spp. chickweed
Celastraceae Pachystima myrsinites Pamy MOLHMTAIN BOXWOOD
Crassulaceae Sedum spp. stonecrop
Cyperaceae Carex aquatilis Caaq WATER SEDGE
Carex geyeri Cage elk sedge
Carex hoodii Caho Hood's sedge
Carex microptera Cami SMALLWING SEDGE
Carex raynoldsii Caray Raynold's sedge
Carex spp. sedge
Equisetaceae Equisetum arvense Eqar FIELD HORSETAIL
Euphorbiaceae Euphorbia spp spurge
Fabaceae Lupinus argenteus Luar silvery lupine
* Melilotus officinalis Meof yellow sweetclover
* Trifolium spp. Tire clover
Gentianaceae GentianeUa amarella Geam northern gentian
Swertia radiata Swra green gentian
Geraniaceae Geranium richarsonii Geri Richardson's geranium
Geranium viscossimum Gevi sticky geranium
* Erodium cicutarium Erci filaree
Hydrophyllaceae Phacelia hastata Phha lanceleaf phacelia
Juncaceae Juncus mertensianus Jume Merten's rush
Juncus balticus Juba Arctic rush
Juncus parryi Jupa Parry's rush
Juncus spp. RUSH
Lamiaceae Agastache urticifolia Agur horsemint
Monardella odoratissima Mood COYOTEMINT
Liliaceae Smilacina racemosa Smra false Solomon seal
Veratrum califomicum Veca FALSE HELLEBORE
Linaceae Linum kingii Liki yellow flax
Linum lewisii Lile blue flax
Onagraceae Epilobium angustifolium Epan FIRE WEED
Epilobium alpinum Epal alpine willowherb
Epilobium brachycarpum Epbr autunm willowherb
Epilobium ciliatum Epci NORTHERN WILLOWHERB
Orchidaceae Habenaria dilatata Hadi white bog orchid
Spiranthes romanzoffiana Spro hooded lady's tresses
Plantaginaceae ♦ Plantago lanceolata Plla plantain
Polemoniaceae Gilia aggregata Giag skyrocket gilia
Linanthastrum nuttallii Linu NUTTALL'S FLAXFLOWER
Polemonium foliosissimum Pofo LEAFY JACOBSLADDER
Polemonium pulcherrimum Popu showy jacobsladder
Polemonium viscosum Povi sticky skypilot
Polygonaceae Eriogonum heracleoides Erhe WYETH BUCKWHEAT
Eriogonum umbellatum Erum sulfurflower
* Polygonum aviculare Poav prostrate knotweed
* Polygonum erectum Poer erect knotweed
* Rumex salicifolius Rusa curly dock
Primulaceae Dodecatheon Ipulchellum Dopu shooting star
Primula jparryi Prpa Parry's primrose
Ranunculaceae Aconitum | columbianum Acco Monkshood
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Species list for Alta Ski Area
Aquilegia coerula var. albifloi Aqco columbine
Aquilegia flavescens Aqfl yellow columbine
Caltha leptosepala Cale MARSH MARIGOLD
Clematis hirsutissima Clhi lions beard
Delphinium occidentale Deoc western larkspur
Ranunculus adoneus Raad alpine buttercup
Ranunculus eschscholtzii Raes Eschscholtz buttercup
Ranunculus inamoenus Rain drab buttercup
Ranunculus spp. buttercup
Thalicfrum fendleri Thfe meadow rue
Rosaceae Amelanchier alnifolia Amal serviceberry (planted)
Cercocarpus montanus Cemo mountain mahogany( planted)
Fragaria vesca Frve STRAWBERRY
Geum macrophyllum Gema largeleaf avens
Ivesia gordonii Ivgo gordons ivesia
Ivesia utahensis Ivut Utah ivesia
Potentilla fruticosa Pofr shrubby cinquefoil
Potentilla glandulosa Pogl sticky cinquefoil
Potentilla gracilis Pogr graceful cinquefoil
Potentilla spp.
Sibbaldia procumbens Sipr Sibbaldia
Saxifragaceae Mitella stenopetala Mist smallflower miterwort
Pamassia fimbriata Pafi Fringed grass of Parnassus
Ribes montigenum Rimo gooseberry currant
Ribes wolfr Riwo wolfs currant
Scrophulariaceae Castilleja spp. paintbrush
Castilleja sulphurea yellow paintbrush
Castilleja white paintbrush
Mimulus guttatus Migu common monkeyflower
Mimulus lewisii Mile Lewis' monkeyflower
Orthocarpus spp. Owl clover
Pedicularis groenlandica Pegr elephant head
Pedicularis racemosa Pera parrotbeak lousewort
Penstemon spp. penstemon
Penstemon dark purple
Scrophularia lanceolata Scla hare figwort
* Verbascum thapsus Veth woolly mullein
* Veronica spp. speedwell
Valerianaceae Valeriana edulis Vaed edible valerian
Salicaceae Populus tremuloides quaking aspen
Salix drummondiana Sadr Drummonds willow
Salix planifolia Sapl plainleaf willow
Salix spp. WILLOW
Salix spp. alpine willow-low
Poaceae * Aegilops cylindrica Aecy jointed goatgrass
Agropyron smithii Agsm western wheatgrass
Agropyron trachycalum Agtr SLENDER WHEATGRASS
Agropyron spp. wheatgrass
Beckmannia syzigachne Besy American sloughgrass
Bromus carinatus Brea MOUNTAIN BROME
Bromus ciliatus Brci fringed brome
* Bromus inermis Brin SMOOTH BROME
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Species list for Alta Ski Area
* Bromus tectorum Bite cheatgrass
Calamagrostis canadensis Caca BLUEJOINT REEDGRASS
* Dactylis glomerata Dagl ORCHARD GRASS
Deschampsia cespitosa Dece TUFTED HAIRGRASS
Deschampsia elongata Deel slender hairgrass
Deschampsia spp. hairgrass
Elymus spp wild rye grass
Secale spp. rye
• Festuca ovina Feov SHEEP FESCUE
Festuca spp slender fescue
Festuca spp
Festuca pratensis MEADOW FESCUE
Hordeum jubatum Hoju fox barley
Muhlenbergia filiformis Mufi pull-up muhly
Phleum alpinum Phal alpine timothy
* Phleum pratense Phpr TIMOTHY
* Poa compressa Poco Canada bluegrass
* Poa pratensis Popr Kentucky bluegrass
Stipa lettermannii Stle Letterman's needlegrass
Stipa nelsonii Sme Nelson's needlegrass
Stipa spp. NEEDLEGRASS
Trisetum spicatum Trsp spike trisetum
Bryophyte MOSS
unknown pods
unknown mat
unknown 16b
* = non-native species
unknown species |
ABUNDANT SPECIES IN PLOTS
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